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Oti Meteoric Stones. By Professor Jacob Berzelius.* 

Mkteokic stones, considered as Inorganic masses occurring 
on the surface of the earth, are to be regarded as objects of mi- 
neralogical investigation ; and they are rendered the more inter- 
esting by their affording information as to the nature of the mi- 
neral productions of other worlds, and tiius giving us an opjwr- 
tunitj of comparing them with those of our own globe. In a 
memoir communicated to the Royal Swedish Academy of 
Sciences, I have given the results of my investigations regarding 
various meteoric stones which I examined, with the view of stu- 
dying them as mountain rocks, in order thus to determine the 
individual minerals of which tliey are composed. The original 
cause of my engaging in this investigation was the commission 
kindly given me by Reichenhach of Blansko, to analyze a me- 
teoric stone, whose brilliant appearance, at six o'clock on the 
evening of the 95th November 1838, was witnessed by himself. 
After great expense and trouble, he at length succeeded in col- 
lecting scattered fragments of the aerolite in the neighbourhood 
of Blansko. 

The meteoric stones examined by me are those which fell at 

Blansko in Moravia, Chantonnay in France, Ellenbogen in Bo- J 

hemia (the Burg^rraf), and lastly, the meteoric iron made known J 

by Pallas, from the district between Abekansk and Krasno- J 

I jarsk in Siberia. ■ 

I * From BeiaelliD's Jobres-Beiiclit, 163a 1 

L ■■'■""""■■" •" ■ J 



S Professor Jacob Berzelius on Meteoric Stones. 

From these analyses I think I have ascertained that metea 
stones are minerals ; and since it would be an absurdity to su 
pose that minerals could be formed in the atmosphere from the 
copaponent parts, they cannot be atmospheric products; tl 
less so, that many of them exhibit fissures which are fillc 
with a mineral of another colour, and probably of different con 
position ; and it would be a complete absurdity to assume tha 
such were formed in the few instants which the attraction of th 
earth permits heavy bodies to remain in the atmosphere. The^ 
must come from another quarter. They are not qected masse 
from volcanoes on the earth^s surface, for they fall every where, 
not merely or chiefly at a^ greater or less distance from volca- 
noes ; their aspect is different from terrestrial minerals, and differ^ 
ent from every thing thrown out by volcanoes. The unoxidised 
ductile iron which they contain, proves that no water, and pro- 
bably no air, exists in their place of origin. They must there- 
fore be derived from another heavenly body having volcanoes. 
That nearest us is the moon, and it has, in comparison with the 
earth, gigantic volcanoes. It has no atmosphere to retard the 
ejected masses of volcanoes. It seems also to present no oolleb- 
tions of water, and, in short, among the probable sources of 
aerolites, the moon seems the most likely. But the attaining an 
idea of the ponderable elements of which a heavenly body is 
composed, though it be only one which is so near us as the moon, 
imparts an interest to such an investigation which it would not 
otherwise possess. 

The general results of my investigations are the following: 
There are two kinds of meteoric stones that fall on the eardk 
Those belonging to the same species have the same composition, 
and seem to be derived from the same mountidn. One species 
is rare. Hitherto only three aerolites belonging to it have been 
remarked, viz. that which fell near Stannem, in Moravia, and 
those which fell at Jonzac and Juvenas, in France. Their dis- 
tinguishing characters are, that they contain no metallic iron, 
that the minerals of which they consist are more decidedly crys- 
talline, and that magnesia does not, in them, form a prevailing 
component part. Of these I possessed no specimen for exami- 
nation. The second species includes the very numerous other 
meteoric stones which have hitherto been investigated. They 
are frequently to Hke otie atu^tber in edkmt imd aspect, that it 



If Jacob Berzelius on Meteoric Stenem 
might be supposed that they were broken from one piece. They 
contain ductUe metalhc iron in variable quantities. There are 
©Kamples of enormous blocks, conmting of one single connected 
maaa of iron, whose crevices arc Elled by mineral matter, and 
which have been preserved during the fiUl, owing to lli«r being 
held together by tlie including iron. Others are composed more 
of mineral matter, with less iron, and they have therefore less 
cohesion. These are modiited by tlie heat resulting from the 
immense pressure exercised during the few minutes of their pas- 
sage through the atmosphere, a pressure produced by the unre- 
strained and increasing rapidity of motion of the ncroUtes- towards 
the earth ; and in consequence, their external surfade is always 
melted to a black slag, which is finer than the thinnest post paper. 
We may hence say that meteoric stones, it being assumed that 
they are derived from tlie moon, come from only two diSerent 
volcaooes, of which the one has either more abundant ejected 
masses, or the masses go in such a direction that they rcadi us 
more frequently. Such a state of things corresponds perfectly 
with the idea, that a certain portion of the moon has tlie earth 
constantly in the zenith, and that all its ejected masses whicb 
are thrown out in a straight line are directed by it towards the 
earth, whither, however, they do not proceed in a straight direO' 
tion, since they are also subjected to that motion which they 
previously possessed as parts of the moon. If it is this portion 
of the moon that sends us meteoric blocks of iron, and if the 
other parts of the moon do not abound so much in iron, we sec 
a reason why this point should be constantly turned towards the 
magnetic terrestrial globe. 

The mineral matter of meteoric stones is composed of differ- 
ent mineral species. These are, 

1. Olivine. It contains magnesia and oxide of iron, and is 
cok)urleBa or greyish, seldom yellow or green like all terrestrial 
olivine. This proves that there is no oxygen present further to 
oxidise the iron. Like the terrestrial, it is soluble in acids, 
leaving behind the gelatinised silica. Like it, also, it contains 
traces of oxide of tin and oxide of nickel. The olivine of the 
Pallas iron is an exception, for it contains no nickel, and its co- 
lour is greenish yellow ; but it contains tin, The olivine con- 
stitutes about half of the non-magnetic mineral matter. We 
separate the olivine by treating it with acids, and then after- 
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wards dissolving the silica in boiling carbonate of soda. Thei 
remain, then, 

S« Silicates qfmagnemh lime^ oxide of iron j oxide of mcoh 
gcmesey alumina, potash and soda, which are not decoinposei 
by acids, and in which the silica contains twice the oxygen o 
the bases. Probably there occur mixtures of several of ihesi 
silicates which I could not separate. We might thus deduce at 

augite like f Ks*^ and a Icucite-like mineral, in which lime 
and magnesia replace, in the first term, a part of the potash and 

soda: 2^ ts^ j^^as^ The cause of the augite not bdng co- 




loured like the terrestrial, is the same as in the case of the me- 
teoric divine. 

S. Chromaie of Iron. — It is contained in both spedes of me- 
teoric stones, and in both in equal quantity ; it is never awant- 
ing, and is the source of the chrome in meteoric ston^ It 
can be obtained undecomposed by decomposing the nGD4Mgto- 
tic part of the meteoric stone in hydro-fluoric acid, which is tlien 
expelled by sulphuric add ; and by afterwards separating the 
sulphate of lime and other sulphates by boiling 'water, when the 
chromate of iron remains in the form of a blackish-brown pow- 
der. It is the cause of the greyish-black colour of meteoric 
stones, when regarded in the mass, 

4. Oxide of Tin.'^It is mixed with chromate of iron. We 
can be convinced of its presence by fusing the latter with sul- 
phate of potash, then treating the mass with water, and passing 
•sulphureted hydrogen through the solution, by which sulphuret 
of tin is precipitated. It contains traces of copper. 

5. Magnetic iron probably does not occur in all. We recog- 
nise it by its property of dissolving in muriatic acid with a yd- 
low colour, and without evolution of hydrogen. 

6. Sulphuret of iron is contained in all. It was impossible 
for me to separate a portion for examination. Every thing 
seems to indicate that it contains one atom of each of its con- 
-stituent parts. We cannot imagine an excess of sulphur in a 
.•mass where an excess of iron every where predominates. A 
portion of the sulphuret of iron foUows the magnet at the same 
time with the iron; another portion remains in the powder. 
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nnd is not attracted by tlie magnet. This amounts sometimes 
to several per cent. Whether the cause of the circumstance 
be a chemical combination similar to that of the sulpbu- 
ret of manganese in helvine, or merely the adhesion to the 
powder, was not determined by my experiments ; the latter is 
the more probable, as sulphuret of iron is only feebly magnetic ; 
but the first is not impossible. The sulphuret of iron is the 
cause of the powdered meteoric stone giving out sulplmreled 
hydrogen gas when mixed with muriatic acid, 

7. Native Iron, — This iron is not pure, although it Is very 
ductile. It contains carbon, sulphur, phosphorus, magnesium, 
manganese, nickel, cobalt, tin, and copper. It is also mixed 
with minute imbedded crystals of a combination of phosphuret 
of iron with phosphuret of nickel and phosphuret of magnesium. 
These crystals are insoluble in muriatic acid, and arc therefore 
separated during solution. Their quantity is not constant. Ellen- 
bogen iron yielded 2J percent, and the Pallas iron not \ percent. 
A portion of them is so finely divided in the mass of iron, that 
during the solution of the iron they are precipitated in the form of 
a black powder. The cause of the Widmanstadt figures is, that 
the foreign metals are not uniformly mixed, but separated in 
imperfectly developed crystalline arrangements. When the 
iron is dissolved in a solution of sulphate of iron mixed with 
acid, the pure iron almost alone is dissolved, and these layers 
fall in Hakes. 

The simple bodies hitherto found in meteoric stones amount 
to exactly one-third of those with which we are acquainted,!|viz. 
oxygen,hydrogen,sulphur, phosphorus, carbon, silicium,chromi- 
lun, potassium, sodium, manganese, nickel, cobalt, tin, and copper. 

The following analysis of meteoric iron may here be given, 
and I add one made by Wehrle at the same time : — 



Iron, . . 


8S.042 


Nkkel, . . 


10.733 


Cob.It, 


0.496 




0.060 


Manganese, 


0.132 


Tin and Cupper, 


O.OGa 


Carbon, 


0.043 


Bolpbur, 


a trace. 


Metallic Phosiiburels 


0.480 



M 
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The metallic phosphurets contained— 





NfaMlran. 


EllMbosen IroB 


Iroiiy • • 


48.87 


88.11 


NidreU . 


18^1 
9.861 


17.72 


Magnesium^ • 


Phospborus, . 


18.47 


14.17 



95.13 100.00 

' These last analyses have no claim to great accuracy, as the 
whole quantity of metallic phosphurets which I could appro- 
priate to analyuf, amounted, in the first case, to 3 centigrammes, 
and in the second to 2.& Wehrle^s analysis will be seen to 
agree still more closely with mine, when I add, that he mixed 
the phosphorus and manganese with the iron, and that the mag-* 
nesia was precipitated with the oxide of iron, as ammomacal 
phosphate of magnesia. 

Wehrle has also published several other analyses of meteoric 
iron, which I here copy :— 





A^nun* 


Ccpe. 


Btouto. 


Iron, 


89.784 


85.808 


90.883 


Nickel, . 


&886 


12.275 


&450 


Cobalt, 

1 


0.867 


0.887 


0.865 



99.337 98.770 99.992 

Wehrle has endeavoured to discover fixed relations between 
the metals, which I consider a fruidess attempt 

Before concluding this subject, I must give one other result 
of my experiments. The meteoric stone of Alais fell into an 
earth when placed in water; this had the odour of day and hay, 
and contained carbon in an unknown combination. It is thus 
proved that, in the place of origin of meteoric stones, the rocks 
can, as on the earth, separate into clay-like mixtures. The ques- 
tion arises, If this earth, containing carbon, and derived from an- 
other world, includes organic remains, do organic bodies exist 
there, having more or less analogy to those that are terrestrial } 
We can figure to ourselves the interest with which an answer 
would be sought to this query. We cannot reply in the affir- 
mative, and to do so in the negative would be to deduce a more 
certain conclusion than the data warrant. The earth was fi>rmed 
of weathered olivine, containing nickd and tin. The magnet drew 
out the black oxide of iron in grains, among which shusuig par* 
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tides of metallic iron could be detected, vith the assistance of a 
microficrope. Water removed the sulphale of magnesia, tog^ 
cber with a Email quantity of sulphate of nickel, but nothing 
organic, and al3o nothing which could be extracted by alkalies. 
By dry distillation I obtained carbonic acid gas, water, and a 
blackish-grey sublimate ; but no enipyreuniatic oil, no carbu- 
reted hydrogen gas— in a word, (he substance containing car- 
bon was not of the same nature as the humus in the earth of 
our planet. The residue was carbonised and black. When 
heated In oxygen the sublimate aSbrded »o trace of carbonic 
add or water, and was converted into a white uncrystalline vola- 
tile substance, soluble in water. The water was not rendered 
add by it, nor was a predpitate formed in the solution by the 
addition of nitrate of silver. What this substance is, I know 
not ; to me it is entirety new. Can it be an elementary body 
which originally docs not belong to our eartb ? It would be 
premature to answer this question in the affirmative. 



On \ihe Relat'tans tf Colour and 'JSmeU vn the more important 
Families f^ the Vegetable Kingdom.* 

G. ScHirsLEB and F. J. Kohlee have lately published (in an 
inaugural dissertation by the latter, Tubingen, 1831, 8vo) the 
results of sonic very interesting investigations on the relations of 
colour and smell in the more important families of the vegetable 
kingdom, and have thrown much light on this hitherto little 
cultivated field. 

They examined the retations of the Sowers of 1300 plants b& 
longing to twenty-seven different families, of which latter twenty 
were dicotyledonous, and seven monocotyledonous. In twenty- 
one of these families the whole genera and epedes are considered, 
in so far as particular information could be obtaiued ; and in six 
the more important genera were submitted to a careful examina- 
tion and calculation. 

Among the monocotyledons the following natural families 

• Extracted from a work entitled, " Ueber das Licht Vorzwgswdae iiber 
die Chenaiscben iind Fh^siologiBcheu Wirkungen deswlben," hj Uc Land. 
grebe of Mailjurg. 
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were iavettigated :— The Liluioeee, Dec. ; the Hemerocallidee^' 
Dec. ; . the AmaryllideK, Dec. ; the Scilleie, Beidienb. ; the 
Iridefle^ Dec.; the Smikioee, Dec.; and lastly, the CankM^y 
Dec. On the other hand, among the dicotyledons were more 
especially the Jasmineae, Dec., the Solanacee, Dec., and the 
Gentianeie, together with seventeen others which were not so 
extensively examined as the three first, via., the Boraginese, the 
ileliotropisB, the Lysimachise, the Primulacese, the Polemonise, 
the Convolvulacese, the Campanulacese, the Violarise, the Len- 
ikularise, the Sarmentacess, the Stellatse, the Rosacea?, the 
Banunculaceae, the Papaveraceae, the Nymphasaceae, and the 
more important genera of the Scrophulariae and Cruciatae. 

'The above-mentioned families of the monocotyledons have in 
general a greater tendency to flowers of the white and yelloinsb- 
tod series of tints than those of the dicotyledons. Blue floweiw 
iDg species are much rarer amcmg the first than the last, whereas 
the monocotyledons include a much greater number of odorife- 
lous species. The families of the Lilies, the Hemerocallideae, the 
AmaryllideaB, the ScilleaB, and the Irideae, contain on an average 
\4iJi per cent, odoriferous species, whereas the families of dico- 
tyledons cited above contain only 9^9 per cent. 

Among the already mentioned five families of monocotyledons^ 
the Amaryllideae contain the largest number of white flowering, 
imd at the same time of agreeably scented species. Of 100 
species there are S8 which are white flowering, whereas the 
blue flowering species seem to be awanting; there are 87.8 
per cent, odoriferous *8pecies. ' The Irideae, on the contrary, have 
liurely white flowers, and odoriferous species are seldom met 
with, there being only about 9 to 10 per cent. There are many 
blue flowering species (19 per cent), and only 11.8 per cent, 
having white flowers. 

The Rosacea^ are, after the Jasmineae, the richest among the 
previously enumerated families of dicotyledons in white flower- 
ing and odoriferous plants. There the blue colour is entirely 
awanting. In 100 species, 86 are white, and 13.1 are odorife- 
itms. The Campanulacese, Grentianeae, and Papaveraceae, are 
the poorest of the dicotyledonous families in white and odorife- 
rous speoes. Among the two first there are many white flower- 
ing qpeeies^ and among the last many violet-flowering spedes. 



























8,8 


2 
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To confirm this observalion, I may state, that there arc only 
4,10 species in 100 having white flowers, and hardly l.S in the 
same number possessing a smell. If we arrange the colour re1a- 
lioos in a general table, we have the following results :— 

Cotooc sf the Boven. InWODipcclB. U lOOOiiieclH. 

Wlite, 1193.3 species, 284 epeciei. 

Red, 
Violet, 
Blue, 

TtUow, 

Black, 

Hence it appears, that white is the most extensively distri- 
buted colour ; and that among the coloured flowers, red, yel- 
low, and blue are of more frequent occurrence than the throe 
intermediate tints, — violet, green, and orange. Of the three 
principal colours, yellow is the most abundant, but blue the 
rarest; while, of the three intermediate colours, violet is the 
most frequent. When flowers occur having a green colour, 
the tint is generally not pure, but is ratlier a dirty yellowish- 
green ; for, indeed, a pure green, in flowers, is an extremely 
rare phenomenon. It is also remarkable, that brown and 
black, which do not present themselves in the optical spec- 
trum, are rare in flowering plants. 

If we proceed in regard to the relations of smell in plants, 
in the same manner as in those of colour, there results the fol- 
lowing general view, from which it may be remarked, that the 
few black flowering species can be brought into the calculation 
only by deducing the general mean. 

Number of odorifBram ipedes of Tiklne the mean in lOII 

Cokiun. (ptcio. the (olaui. iiwda of the colau, iheie 

"White, 1193.6 187 16.BB odoriferom. 

It«i], 923 G6.4 9,2b 

Yellow, 951.3 78.0 7-9* - 

Blue, G94.S 3as 6.1S 

Green, 163 12.B 8.36 

Violet, 307,5 aas 7-64 

Orange, 60 3 6 

Brown, l&S 1-2 &48 



General mean, 4200 
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- It is Aus evident, that as the white-flowering species are moet 
numerousy so are they the most generallj odoriferous. Among 
the coloured flowers the red have the greatest tendency and the 
blue the least to the formation of odoriferous sobrtanoes. On 
the average there is only one odoriferous species in ten. 

If we further separate the species having an agreeable f«Mn 
those having a disagreeable smell, we obtun the following re- 
sults:— 



Coloorofdie 
Fkmeri. 



White, 
Red, 
YeUow, 
Blue, 
Yiokt, 
Green, 
Osmge^ 
Brown, 
Coloored-flower- 
iDg altc^pether, 



Number of 
Spedei. 



Havlngaa 

agreeaue 

odow. 



i 



1193.5 
9S8 
851.3 
605.5 
307^ 
153 

ao 

18^ 
2997.8 



755 

7&1 
61.i 
23.3 

17.5 
10.3 


189.3 



lUTiaga 

dtnateeable 

odour. 



12 

as 

14.6 

7.6 

2.5 
2.0 
1.2 

43.0 



Of 100 ipedM of tliit ooloor 
then aiv» t**lT^ tfw mil. 



HstIiw an 

agreeule 

odour. 



14.66 
&24 

6^2 
3.91 
&08 

6.73 
2.00 

... 

6.31 



dlncDBMUe 

OaOm 



1.00 
1.01 
L6a 
1.26 
1.96 
1.62 
4.00 

eM 



From this table it is apparent that white-flowering {dants aie 
much more frequently agreeably perfumed than coloured flower- 
ing ; for, in 100 white-flowering plants, there are, on an average^ 
14.6 having an agreeable smell, and only 1 having a disagree- 
able ; whereas, in the same number of coloured-flowering plants, 
there are 6.S having an agreeable odour and 1.4 having a dis- 
agreeable. 

There are therefore among the white-flowering plants a greater 
number of species having an agreeable smell, than among the 
coloured-flowering, in the proportion of 63 : 146 ; on the con- 
trary, ainong the coloured-flowering there are a greater number 
of plants having a disagreeable smell than among the white- 
flowering, in the proportion of 10 : 14. 

The individual colours exhibit further the following differ- 
ences, when the flowering odoriferous species in each colour are 
reduced to 100 agreeable smelling species ; there are, according 
to the above relations, in the flowers of 100 agreeable smelling 
species :— 



^ 
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Hiving a wbite colour 6.8 liaTUig a disagreeable odaur. 



jeUow 23.5 

blue 33.2 

-riaUt 3i.a 

green 24.2 

Of coloured flowers altugetlier, 22.7 

The orange and brown flowering plants seem to possess a 
.arger number of disagreeable than oi agreeable smelling species. 
Among 4S00 species examined, tberc are two brown plants, 
which are odoriferous, via. the Delphinium triste, L., and the 
brownish-red flowering Scrophularia aquatica, L., and three 
odoriferous orange and y el I o wish-red flowers, the Nicotiana glu- 
tinosa, L., Alestris uvaria, L., and Verbascum versiflorunr, 
Schrd. : the last aloue has an agreeable smell ; the others have 
a disagreeable odour. It is well known, and not on that ac- 
count the less remarkable, that the great genus Staphelia, which 
so frequently exhibits flowers of a yeilowish-red or yellowish- 
brown colour, includes so many species having a disagreeable 
odour, often like that of carrion ; further, that two species dis- 
tinguished by their peculiarly offensive odour, viz. the Arum 
divaricatum, W., and the Asarum europteum, should possess a 
dark brown passing into violet corolla. 

We perceive, then, from these details, that white flowers are 
for the most part and especially sweet smelling ; but the family 
of the Cruciate; is in this respect an exception, for many of the 
species have non-odoriferous flowers, whereas they possess as a 
compensation a transient sharpness, as in the genera Cochle- 
aria, Lepidium, Cardamine, Thlaspi, Sisymbrium, Senebiera, Sic. 
Among the monocotyledons, we observe the same thing in the 
genus Allium. 

After having deduced these results from the species cona- 
dered collectively, the authors take a general view of the larger 
genera in regard to the relations of colour and smell, in which 
they separate the genera of each principal colour into three di- 
visions, according to the different proportions of white in their 
flowers ; they then enumerate together the whole species of each 
colour ; and thus calculate the number of odoriferous species 
which occur, taking the mean of 100 species. 

The genera of each division are again arranged separately^ 
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according to tbor prindpel coloun ; the colours next id abun- 
dance are added to each prindpol colour, ia order to awertaio 
Uie greater oi less tendency of the separate ipecies to this or that 
eolour. This will he rradered more distinct by the followbg 
tables :— 

1. lUi Flovotring Gaura. 
a. Genen which contun 0^12 per cent, white Id Iheir floweit^ 



C*a(m 


PAdpdCld 


<».u«<tt.«l.tl.p«rc<M|^ 


^Sl] 


•IKlM. 


"r-- 


m^ 


vw*. 


one. 


WWW. 


AntholvBi, . 


8S 


6 


... 




11 






9 


77 


II 


II 










9 


AjMryUJB, . 


7tf 


10 






10 


4 




57 


r.p.ver, . . 


68 


S 






13 


■i 




23 


Qnn^. . . 
















15 


^S;:'; 


63 


17 
38 


- 


a 


• 


7 




r. 


40 


28 


18 


5 






11 


91 




46 


28 








8 




43 


FritillmriB, . . 






10 


9 


10 1 


21 



Atnong 300 spectea there ire 1? odoriferous therefbre »mong 100 1 



b, Genen which cont^ 18—70 per cent white 


in tbrir flower 


' 


CMS.. 


-Princrp^ C 


jlOUBKCmdlnglO 


""-"»•■ 


Odod- 


IX 




Red. 


Ydlow. 


.,... 


Vk.l«. 


o™g». 


White. 




PWmim . 


78 




... 




7 


14 


2 


14 


amnavigU, 


65 


*3 




0.5 


... 


30 


49 


199 




M 










35 


1 


17 


Aspenik, Lam. 








































































MBtthioU, R. Br. 


44 


14 










8 




Lilium, 


















Primula, . 


39 


23 


2 


16 




16 


9 


43 
























8 




* 










Eiacum, Smith. 


















Hespeds, . 














4 




































2 




AndroBUe, . 


28 


e 














C^'QogloSffl.m, 


















Lachenalia, 


















NicoUann, R. Br. 


















CleraaliB, Dec. 



















Among MS ipedet there are 126 odoilferou*, uid hence taking the mean 
iJXM per cent. 
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c. Genera wMth contaiu 70—100 per ceDt. white in their flowers. 
PrluclpaJ Colounaccoidinj; to per cAitagj^ 



Crin 



■Its, 



Spiraea, . . 
Sanseriero, . 
CraU^ua, . 
Pancratia m. 

Among 169 speeies there are 02 wliich are odoriferoua, and hence taking 
Ihe mean 38.99 per cent. 

2. Violet JUnrering genera. 
a. Violet Dowering genera which contain — I'i per cent, wliilc in tbeir Aoncrd. 



c.™ 




Odort- 


smiH. 


Violet. 


RtO. 


Blue. 


Velio.. 


OriDgt 


White. 




Pulmonaria, 
Pioguiculs, 


100 
60 

84 


2U 


20 




9 







Z 


3 
10 
11 


Of 24 species there is not one tliat is odoriferous. 
4. Violet flon-eriiig genera contalulng 12—70 per cent, wlilte 


11 their flowers 


"— 


Principal Culauii nccanllnB <9 rci ccnugc. 


Odoil- 


.■X 


VloM. 


Red. 


El«. 


Velldw. 


Onng. 


Whlt« 




Crocud, . . 
Lydum, . 

Sotanum, . 


46 
10 
39 


13 
35 


3 


20 




IG 

3S 
38 


3 

1 
4 


15 
20 
195 


20 



Of 230 apecles there are 8 odorifero-.j, and hence tatiug the mean 3,47 
per cent. 
:. Violet flowering genera, containing 70 — 100 per cent, white in liieir flowei s. 



Genere. 


Pfiuclpal CdIou 


..c^dl.,,0 


e>.edt^ 


0. 


(Idoli- 


s'^eS^ 


.VioKU 


Rri. 


fliue. 


YriU». 


O^nge. 


White. 




Iberii. . . 
Datura, . . 


15 
14 
7 


10 

7 


"i 


;;■ 




73 

71 
85 


3 
3 


20 
7 

14 



Of 41 specie there are 10 odarlferaus, anj hsnce taking the mean S4.39 
percent. : — -— — . — . 
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I. Bine flowering genera cuntaiulug «— 1« per cent. iHiite in their flgweyi. 



Veronica, • 
OunpaniUa, 
Sdlla, . . 
Delpliinuim, 
Phyteuma, 
Aconitui% 
Anchusa, • 
Oentlana, • 
Aqulkgia, 
Moraea, • 



BtaM. 



74 
69 
58 
56 
56 
53 
53 
46 
45 
41 



VioleL 

7 
24 

11 
15 
13 

7 

8 
H 

8 

6 



R««. 



9 

4 
••• 
18 
18 

8 
18 
19 



Ydknr. 



8 

••• 
8 
4 



15 
15 
4 I 
38 



■?*■>» 



WUtc 



9 
9 

9.7 
5 

9 

9 

8 
11 

9 



Odorl- 



1 
3 
3 
1 

••• 
••• 
••• 



Naof 



87 
199 
36 
45 - 
98 

27 

36 

79 
IS 

22 , 



Of 489 ipecies there arc 8 odoriferous, and hence taking the mean 1.63 per 



cent. 



h Biiie flowering genera, containing 14— 70^ per -oent. in their white floweifc 



-«■' — - 


FtindpalOdfMnamdta^tojperoepta^ | 


Odoxl- 
fierous* 




Geoenu 


BllM. 


Violtt. 


' B«d. 


YdlOK. 


Oaof.. 


WfeiiBi 


Myoiotis, . 


72 


• •• 


••• 


11 




16 


2 


18 


Anagalliw, • 


62 


••• 


25 


... 




13 


••• 


8 


Hyacinthusy 


52 


••• 


11 


... 




19 


4 


23 


£<£ium, • 


45 


•■• 


••• 


80 




25 


.•• 


10 


34 


17 


12 


1 




35 


1 


60 


1 Viola, . . 


29 


17 


4 


91 


1 


29 


9 


84 


I Nymphaea, 


22 


••• 


14 


.•• 


.•• 


64 


7 


18 



Of 220 Impedes there are 23 odozlftrotui, «ad hence taking the mean 10.45 

percent* 
Blue flowering genera, containing 701—100 per cent, wliite in their flowezs. 
HeUotropium contains 4 odoriferous species in31 ; and 13 per cent. Uue^ 

3 red, 3 yellow, 73 white. Hence, taking the mean, there ate 12.90 

per cent., odoriferous species. 

4. Green Fhwering Genera, 

m Green flowering genera, containing — 12 per cent white in theii^flowers, 
and having a pure green tint do not occur ; but pezhapa the genus Helle- 
borus might be referred to this division. ' 

5 Genera containing 12—70 per cent, white flowers. 



Genoa. 




Odorl- 


Naof 


Green* 


Blae. 


Yellow.J 


Red. 


Orange. 


YlQlct. 


Whte. 


8p«dM. 


Drimia, 
Qssus, 
Vitis, 
Yucca, 


61 
45 

27 
22 


••• 

• a. 
..* 


••• 

27 
12 
14 


... 

... 

a 

... 


... 
... 

*9 


... 
... 
••« 
• *. 


22 

• 27 

50 

54 


•• • 
3 
1 


9 
11 



Of 40 species there are 4 odoriferous, and hence 10 per cent* 
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Green flowering geuera, containing 70— 100 percent, white in their flovera: 



a™. 


pnccnttge. 


Odorl. 


.■x 




Oimu 


Ydlo-. 


Ited. 


White. 






SmiUcioa, . 
ConvallRria, 


13 

13 


13 
4 




75 

83 


2 

2 


e 

12 


rii 


Of 20 species there are 


1 odoriferoiu, and hence 30 per cent 


J 



5. i'eUow FhiBering Genera. 
a Genera conUining 0~.I3 per cent, vbite in their flowers. 
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Lysimachia, 


eo 
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4 


1 


13 


Gagea, . . 
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3 


... 
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13 


11 
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in 


» 
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» 


I 
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lisianthas, . 
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Crudanella, . 




7 


15 








1 






33 


11 




14 






13 




DigitaUs, . 


30 


3B 


... 


3 


26 


11 




16 



OTSIS spcdea there are 34 odoriferous, and hence 4.66 per ei 



b Yelloir flowering Genera, c( 



g 12 — 70 per cent, white la their 





Pdaclpal Cohxui uxoidlng lo pei tattBge. 
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66 
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Narcissus, 
Cheiranlhua, 


64 


13 


... 


... 


... 


43 


29 


IS 
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TuUpa, . . 


4S 


40 








15 


5 






3B 
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39 


11 




TbalictruDi, . 


33 


13 
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Lilhospermum, 
Galium, . . 


23 
23 
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II 


16 


Ifi 




37 
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Toumeiortia, 
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' 
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Of 497 ^edes 7E.5 areodoriferoui, and bence lfi.39 per cent. 
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Yelloir flowering gmerm conteining 70 — 100 per cent, wldfce in thdr flowen. 
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Prldclpd Coloiia ■eootdiflf to par ovitite. 


Odod- 
teoiM. 


Nft^ 


TtOoir. 


B«d. 


BhMb 


VlQltC 


OBSflB. 


White 


Jagminmn 

Cordia 

Ehretk 


14 

' 13 

86 


2 
6 

7 


• a. 

• •• 
•• 


• •• 

• a. 


... 

• a. 
... 


74 
74 

77 


14 
1 
3 


39 
31 
13 



In 73 species there axe 18 odoriferous, and hence 24.65 per cent. 

r 

6. Orange-'Bed Flowering Genera. 
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40 
38 
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11 
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• 
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11 


••• 

• a. 


• • • 
... 

• a. 


• • • 

6 
33 


... 

3 


9 

10 

9 



The two genera with O-r-6 per cent, white, contain no odori- 
ferous species ; the genus containing 33 per cent, white, con- 
tains 8 odoriferous species ; hence in the 3 genera of this co- 
loidT there are 10.71 .per cent, odoriferous species. . . . 

If we collect the chief results of this arrangement in a gene- 
ral view, we obtain the following relations between colour and 
smell:— 



Intansity of Colour in Ftotvem. 


Maaa number of OdariferoDs Special aooordlag to the 
pramdling Colour of the Flowara. 


Red. 


Violet. 


BhNw 


Green. 


YeUoir. 


With 0—12 per cent, white 
With 1 2—70 per cent white 
With 70-~100per cent, white 


6.66 
1.S.09 
38.09 


... 

3.47 
24.39 

• • 


1.63 
10.45 
12.90 


... 
10 
20 


4.66 
16.39 
24.65 



The increase of odoriferous species in proportion to the di- 
minution of colouring matter is evident in each oif these prin« 
cipal colours, as has been already remarked above. This seems 
also to be the case in the orange-red colour, but before such a 
circumstance can be ascertained with certainty, new'investiga* 
tions must be made. 

It would, however, hardly have been safe to extend to the 
whole vegetable kingdom the interesting laws determined and as- 
certained regarding the 4S00 species whose colour and smell were 
examined. . New and extensive investigations were still indis« 
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pensably requisite, but these have already been 
ried on, and their results published Jii two essays, „_, ...^ ™.„>. 
able naturalists, viz. " Investigations regarding the DistrHm-1 
lion of Colours and Odours i» tkcJamilUs of the Rtibiacece ; b^, 
G. Schubler and F. X. Miillcr, {Inaugtiral Dissertation, Tui 
bingen, 1831, 8j)d) ;" and, " Investigations on the DisiributU)it\ 
of Colours and Odours in the families of the JsperifblicE, Prt^ 
mutacew, Convolvulaceee, CampanulacetB, RosacetE, Eanunctt- 
lacece, Papaveraccee, and Nymphceacea: ; Isy G, Schubler and 
Fr. Feil. (Inaugural Dissertation, Tubingen, 183i, Siw.)" ' 

We shall here speak particularly of the family of the Rubift* 
i-e£E, which includes plants containing extremely powerful sub- 
sttuicea, that are employed for medicinal purposes, for nourish^ I 
ment, and for technical uses ; and also species that are remark- ■ ' 
able for their agreeable or disagreeable odours. 

Under the great family of the Riibiacete are included the 
following sub-families, viz. the Cinchonacete; the Gardenia^ 
cesB, Rich. ; the Hedyotidea;, Cham, and Schl.; the Isertieie, A. ' 
Rich.; the Haraelieie, A, Rich,; the Cordicrese, Rich.; the< 
Guettardacese, Kunth ; the Ptcderiie, Dec. ; the Coffeaceas, 
Dec; the Spermacocea;, Cham.; the Anthosperraeas, Cham.; 
the Stellatffi, Ray and Dec. ; and the Operculariea;, A. Rich. 

All these subdivisions contain 708 species of plants, which 
may be divided, as to colours, in the following maimer; and, 
for the sake of further comparison, are added the results de- 
duced from the mean of several other families, according to the 
principles already communicated. 



White . 
Red 

Violet . 

Blue . 

Yellow ' 
Orange 

Black ! 
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It is henoe apparentp that the Bubiaceae oontaiD, ou an ave- 
rage, more white flowers than the previously examined families. 
Of the three principal colours, the Bubiacess have the greatest 
tendency to the development of red flowers, and the least to 
that of Uue,-— # result which seems to be connected with the 
occurrence of red and reddish4)rown colouring matter in their 
roots and barks, and oi vegetable adds in their leaves and 
fruits ; the last arefoimd in the succulent fruits of the Vuuguem 
ria eduKSf Vahl ; Morinda cUrj/oKa^ L. ; Ixora cocdnea, L. ; 
lavra alboy L.; Gardenia eduUs^ Poir,; Genipa Americana, L.; 
Genipaesculenta^hour.; and Pavetta iiidica,L.; in fresh ooffise 
beans ; in the leaves and flower-stalks of the Naucka orienkdis^ 
Lam., and Uncaria acidoj Boxb. ; in the leaves and stems of 
Galium verum and greecum, L. ; and in the barks of several 
species of CincJtona, If we now deduce from these and the 
previously communicated data, a general mean for the distri- 
bution of colours in flowers, we obtain the following results;*- 



Cokwr of the Flowcn. 


Of 4771 Spedei. 


MaaQof4M9pecleft 


White . . . 


1527.3 


320 


Red . . . 






losas 


215 


Violet . . 






3240) 


68 


Blue . . . 






612.8 


128 


Green • . 






16a.7 


34 


Yellow . . 






1014.1 


212 


Orange . . 






54.5 


11 


Brown • . 






20L3 


4.2 


Black . 






8.5 


1.7 



Hie 700 more particularly examined Rubiacese contain 88 
odoriferous species ; hence, on an average, 11.5 per cent*; a ror 
suit differing somewhat from the number previously deduced 
(100 : 9*9). Nearly all have an agreeable smelL 

If we divide the 8S odoriferous species according to the prin- 
cipal colours, we have the following result : — 



Coloiir. 


Namlwrof 
Spedes. 


Odoriferaw Spe- 
cies of thb Colour. 


Taking the men of 100 
Spedei then axes 


TVTiite . . . 
Red .... 
Yellow . . . 
Blue • • • • 
Greneral mean 


10.8 

129.0 

96.8 

20.3 

708 


49.6 
12.4 
IIJ! 
1.0 
83 


12.3 odoriferous. 

9.6 

11.5 

lU 



If we examine the intermediate colours, orange, violet, and 
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green, we meet with no odoriferous (.pecies, or so few that they 
cannot lie emplojed for general results. We perceive, again, 
that white plants have the greatest tendency to be odoriferous, 
and blue plants the least. 

By deducing a general mean from the previously communi- 
cated observations, in coiinection with the results obtained 
from the Rubiace^, we obtain the following division of colours 
and odours : — 



White . 
Red . . 
Yellow . 
Blue . 

Tiolet . 
General n 



Spedra. 



1527.3 
1030,5 
10U.1 

0,12.6 

166.7 
33J.5 
61.5 



DdoTlt^Tout Spe- 



Species having a disagreeable odour are rare in this family, 
and chiefly in the genus Mepliitidia, the colours of whose flow- 
ers have, however, not been very particularly ascertained. 

In examining more closely the species of this groat family, 
in regard to colour and smell, we find, as to the first, that white 
also predominates here, except in the Cinchoneie, in which the 
red colour is the most abundant, for they contain, taking the 
mean, 41 red and 38 white flowering species. The red is, after 
the white, the most prevailing colour in the Ga^denia^ and die 
Hedyotidese ; the yellow in the Stellatas and the Guettardaceee ; 
the blue in the Spermacocete, which also include several species 
having a disagreeable odour, and which act powerfully on ani- 
mals. The Cofieacete have, next to white, the greatest tendency 
to red and yellow flowers, although some genera contwn also 
violet flowering species. The Gaideniae and Cinchonea;, which, 
next to white, are chiefly disposed to red tints, contain the 
largest number of species having an agreeable smell ; and the 
Spermacocca;, which, next to white, have the greatest tendency 
to blue flowers, possess the fewest. 

By arranging the great genera of the Bubiaceaa for the cal- 
culation of their relations of colour, according to the rules al- 
ready laid down, we obtain the following ta.bulaT -vVeNi?,-.- 

11% 
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• ■ . - - 

1. Red-flowering Genera. 

a Red-flowering genera, containing 0—12 per cent, white, do not occur. 
b Red-flowering genera, containing 12 — 70 per cent, white in their flowtn. 
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Prindpal Coloun aoootdinf to per ontive. 


Odorife- 
rouf. 


No. of 


Had. 


Ydlow. 


Blti» 


Violet 


Brown. 


White. 


Bfanettia 

Asperula ........ 
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52 
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... 
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•.• 
... 
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4 

... 

3.2 

11 

• a. 


... 

... 

... 

••• 

5.5 

&1 


23 
33 
50 
51 
50 
41 


• a. 

3 
3 
2 

... 
4 


13 
21 
15 
31 
9 
16 


Anotis 


Rondeletia 



Of 105 species, 12 are odoriferous, hence 11.4 per cent, 
c Red-flowering genera, containing 70 — 100 per cent white in their flowers. 



Genera. 


Prindpel Coloiiti according to 
per cent age. 


Odflrlfi»- 
rom. 


N»6f 1 


Red. 


YeUoir. 
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... 
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89 
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, Randia 





Of 30 species 10 are odoriferous, thus giving 10 per cent. - 

2. Violet' Flau>ering Genera. 

a Violet-flowering genera, with — 12 per cent white, do not occur. 
b Violet-flowering genera, with 12 — 70 per cent white in their flowers. 



Genera. 


Principal Coloun according to per centage. * 


Odori- 
fieroaa. 


No. of 
Specte. 


Violet 
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Red. 


Blue. 


Green. 


Orange. 


ViThite. 


Coccocypselum 
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5 

... 


• • • 
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• a. 
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Of 20 species there is not one odoriferous. 

r Violet-flowering genera, containing 70 — 100 percent white in their flowers. 
Of such the Rublacese contain only the genus Faramea, wliich contains 
83 per cent white, and 16 per cent, violet Of 6 species 1 is odorife- 
rous. 

3. Blue-Fhwering Genera. - • 

a Blue-flowering genera, with — 12 per cent white do not occur. • 

i^ Blue-flowering genera, with 12 — 70 per cent, white. To this belongs the 
genus Spermacoce, which jn its flowers contains 21 per cent white,' 23 
per cent blue, 7*7 per cent red, and 7-7 per cent violet. We have al- 
ready mentioned that it contains verj few odoriferous species, there be- 
ing not 1 in 13 plants.* 

4. Greer^flowering Genera. 

a G«nent which contain 0—12 per c^t white do not occur. 

b Genera in whidi we observe lSU-70 and 70—100 per cent white. 
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10 
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Morinda 


' 






03 





In the iirat of tbeae genera ID percent, are odorlTerous, and in the last 13.S 
per cent. 

S. YelloiB-Jloii^eriitg Genera. 

a Yellow -flowering genera, with — 12 per cent, nhite. Cruei.iiiella with 33 

per cent, jellow, 7 per cent, red, 31 per eent, green, 15 per cent. blue,. 

7 per cent, white. Of 13 species 1 is odoriferoUB, therefore ^.^ per cent, 

li Vellow-flowering genera, which contaiu 13 — 70 per cent, wbite in their 

flowers. 
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In 17A spedei, 14 are Ddoriferous, = 18 per cent. 
c. Yellow floweiing genera which conlain 7 — 100 per cent, white in their 
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Of thirtj-four species, eighteen are odoriferous, equal 52 per cent. 

If we collect these principal results in one general view, we 
have the following lable : — 
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We also observe in this family an increase of odoriferous spe- 
cies as the amount of colouring matter diminishes, — a remark we 
have several times had occasion to make in the preceding investi^ 
gations. In the last of the quoted essays notice is particalarly 
taken of the relations of colour and dmell in the families which are 
most abundant in our climates. By including these families in a 
general view, and arranging them according to the relations of 
their odoriferous species, these being reduced to a per-centage, we 
obtain a nearer approximation to the more general distinctions in 
regard to colour and smell. There flower in the mean of 100 
species, 



latbaliMiUjroftlM 
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Rosaceae, . • 
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Primulacete, 


41 


7 
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15 


97 


27 


12.8 


A^perifoliae, 


10 


9 
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3 
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35 
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Convolvulacese, 
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10 
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... 
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8.4 
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4.13 


Ranunculacese, 
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42 
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Papaveracee, . 


88 


9 


••• 


• •• 


36 


7 
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Campanulaoese, 
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Of the families here enumerated, the Nymphseacese and Rosa- 
ceae contain, in proportion, the largest number of white flowering 
species, and the Papaveraces^ and Campanulaceae the fewest ; 
the two first include at the same time the largest number of odo- 
riferous species, and the two last by much the smallest, and of 
these several have disagreeable odours. 

The Primulaceae and Convolvulaceae are richest in red flow- 
ering species. In the first many have yellow flowers, and in the 
last many have blue. ; The first are richer than the last in plants 
having an agreeable smell. 

The Campanulaceae are richest in blue flowers ; th^ follow 
the Asperifoliae, which have at the same time a much greater 
tendency to white and yellow flowers ; the last also possess a 
much larger number of plants having an agreeable odour. 

Lastly, the Ranunculaceas, in the genus Ranunculus, have a 
great many yellow flowering species ; but most of the other ge- 
nera flower in the tints of the Uuish-red colour series ; they con- 
tiun few odoriferous species, and of these many in proportion 
have disagreeable odours. 
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Eitiract of a Letter* from tlie Rigid Hon. J. H. Freum, WrU- 
tenfrom Malta to Dr Davy, on the subject of a Natural 
Phenomenon recently discovered in the neighbourhood <^the 
Pieta.-f- Communicated by Dr Daty.I 

You may recollect my attempt at forming a kitcben-garden 
at the Pieta by levelling a piece of rocky ground at the top of 
the hill ; it has led to a discovery which is very extraordinary, 
and wliich to every person who has visited it appears unac- 
countable. 

Near the Carruba tree, which you may remember on your 
light hand at the top of the new flight of steps, a piece of rock 
had been left uutouclied for fear of injury to the tree; at 
length, however, we ventured to remove this last remnant of 
rock. It was found to rest on a body of clay, about twenty- 
seven feet in length, and (at the surface) about fifteen in width. 
i\sa welcome addition to the scanty collection of soil which 
bad served to cover the rocks and stones, one-half of the 
length and the whole of the width was excavated to the depth 
of about twelve feet ; but in doing this, stones (one or two of 
them as big as a man's head) were found imbedded in the clay, 
evidently rounded by the action of water ; others were found of 
a lamioous texture, in wliich all the crevices and interstices 
wne penetrated by the clay, shewing that this same clay 
(though it had now Income so hard, and dense, and heavy, as 

■ From the M&lta Gizette, 36th Julj 1836. 

\ Any pertoni who on a. Sunday orfeila may irish to visit the premiaes, wilt 
be admitted on applying to the gardener, Giovaimi .SfOTetli, Vico S^oado, No. 2 
Mobi delta Pteli. 

„ ;t to send jou an 
e Ma!ta Gaseile, which Mr Frere has been 



lead is, the eonnectian of the traces of human art with indications of great 
chaogea in the physical oonditian of the surface ; and asKodated with other 
fiicts relative In Malta, they msyjKiiislbly warrant the conclusian, thatSIalLa 
was inhabited by man befere the |i;reat catastrophe took place to which it 
owes ita present form, and by which it may have been separated from the 
continent. The bane noticed by Mr Frere in hia letter, in the opinion of M. 
dift, to wham T have submitted it, Is probably a portion of the radius of a 
ruminating animal — perhaps agoat. I have examined it chemically, and have 
found it in composition very smriliir to the bone of llio bone-breccia, which 
occurs in many parta of the shores of theMediterrancKn, con^ting cblefly of 
phosphate of lime, without any animal matter, and with a lltrger prQ^ttuiai:^ 
carbonste of lime than exists In recent bone. — DrDavgin a letter lo the EdUor. 
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to be with difficulty broken up by a strong man working with 
a pick-axe) must at <me time have been in a fluid state, sus- 
pended probably in a body of turbid water. 

Moreover, the sides of the rock, forming a sort of irregular 
funnel in which the clay was contained, exhibited on one side 
(the side which may be called concave, and which as we de* 
scended was found to be vaulted and overhanging) indications 
distinctly suggesting, even to an unpractised observer, the no- 
tion of their having been formed by a rotatory action of water; 
and that this rotatory action had probably originated in die 
rush of water to some great cavity below, forming a sort of 
whirlpool Indications different in appearance, but equally 
bearing witness to the violent action of water, were observable 
on the opposite, or what may be called the ooinrex side, the 
form of which might be described as resembling a portion of an 
inclined cylinder, or of a cone ; striped, as it was found to be, 
from top to bottom with deep longitudinal furrows, shewing 
that the direct downward rush of water must have taken place 
on this side, while on the opposite and concave side the rota- 
tory action resulting from the contraction of the lower part of 
the rocky funnel had left its traces in a series of horizontal 
furrows. 

It followed, therefore, as an obvious inference, that the fun- 
nel upon which we had entered, would be found to penetrate 
through the whole depth of the rock. The work, therdbre, 
was continued, partly from curiosity and partly for the chance 
of finding water, till it was brought down to the level of the 
sea, a depth of sixty-three feet from the surface ; when all fur- 
ther operations were stopped by the influx of water. But the 
existence of a continued cavity filled with clay, and extending 
in a downward direction bdow the surface of the water, was as- 
certained by the facility with which iron bars could be thrust 
down into it, for the water was not found at first, but flowed 
in gradually as soon as the fissures of the rock were left unob- 
structed by the removal of the clay. 

If my report had ended here, it would hardly have been 
worth while to trouble you with it; but the only organized 
substance which was discovered is a fragment of bone, which I 
sendjt in the hope that some of your scientific friends may be 
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able to determine the genus or species of animal to which it be- 
longed. It was found (after we had been at work about three 
weeks) imbedded in the dense and tenacious clay. But a more 
aiogular discovery was made a day or two after ; a piece of 
hard and very heavy stone, about four inches in length, and 
two and a half in width. It was irregularly fractured at the 
hack and at the edges, but on the other and larger side reduced 
to what may be called a smooth surface ; that is to say, smooth 
with the exception of the traces of the instrument which had 
been employed for the purpose of giving it an even surface ; 
these traces are very distinctly observable upon it. This stone, 
like many others which were found imbedded in the same clay, 
was covered with a black fuliginous varnish, a mark of au- 
thenticity which, if I had had any suspicion of the good faith 
of the workmen, would have been sufficient to remove it. It 
was entrusted to a lapidary, who has carefully pobshed one of 
the edges, the rest of the stone being left in the state in which it 
was found, with its varnish untouched. He declares it to be 
what they caH a. pietra dura, of the hardness of a jasper or hone. 

Stones exactly of the same quality have been procured for 
me'byfavour of the lapidary above mentioned. They were 
found near St Julian's imbedded in a red eartli. Having exa- 
mined their natural fractures, none of them were found to bear 
any resemblance to the surface which I supposed to have been 
produced artificially. 

Chalk is nowhere to be traced in the existing strata of the 
island, but nodules of perfect chalk occurred frequently in the 
clay ; it is singular, however, that no fragment of flint ha.s 
been found to accompany it. Another circumstance worthy 
of remark is this ; that a slip of the rock is distinctly percepti- 
ble, extenduig from top to bottom, at the extremity of the ma- 
jor axis of the whole cavity ; the rock itself being unbroken and 
perfectly sobd till we descend to the level of the sea, where we 
find it broken and disjoined to such a degree as to have occasion- 
ed great difficulty, and made many precautions necessary for 
the safety of the workmen : this disruption must have been ante- 
rior to, or at least cotemporary with, the rush of turbid water 
in which the clay was suspended, since in nearly all those places 
where the rock is discovered to be in a broken and %\Mi\.<«tti. 
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Btate, its interstices are found filled with this hard and tenacious 
clay. Another circumstance might be mentioned in confirmah 
tion of the former conclusion that the whole of this clay had 
been suspended in a torrent of turbid water. It was found, 
that in lateral cavities (which would have escaped the general 
rush and pressure of such a torrent) the clay did not complete- 
ly fill the whole of such cavities, and was taken out in a loose 
granulated state. There is one circumstance, which seems to 
imply a very long continued action of water, or more properly 
speaking the same action renewed after long intervals. The 
rounded stones above described, ^< one or two of them as large 
as a man^s head,^ must have been brought there by a torrent 
of water ; but it is impossible that they could have remained 
in the place which they were found to occupy, only twelve feet 
from the surface, unless the turbid water had, at the time when 
they were brought there, already deposited a mass of mud 
firm enough to afford them support, and to prevent them from 
being borne by their own weight to the bottom of the cavity. 

I now come to a circumstance which, except to an actual 
spectator, might make the statement and inferences above men- 
tioned appear wholly fallacious and incredible. Accordingly, 
even to an actual spectator, it has usually been the last which 
I have pointed out. I have said : <* You see immediately be- 
neath yourjfeet the straight furrows stretching downwards; you 
see the horizontal furrows on the side opposite ; in neither of 
them are there any salient parts ; but every angle either in a 
downward or horizontal direction is worn and rounded off: 
you see further down little niches and cavities worn out by the 
rebound of the water, and becoming gradually deeper and more 
marked, as you descend to those parts where the rocky fun- 
nel is more straitened, and where the resistance and reaction 
must have been greatest : In short, all the undoubted traces of 
a rush of water pouring down the cavity from the side on which 
we are standing. Now, let us turn round, and look for the 
higher or equal level from which this rush of water must have 
proceeded. It has ceased to exist ; you can see nothing behind 
you, but a declivity leading down to a branch of the present 
harbour.^ 

This, tberefote^ is one of the local enigmas whichare of fre- 
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quent occurrence in geology, and which are usiiatly (and m the 
present state of science perhaps justly) overlooked hy those ob- 
servers whose attention is more properly directed to general 
and comprehensive facts. 

Tlie single circumstance, however, of the discovery of the 
traces of human workmanship in the situation above described, 
is sufficient to place it in a distinct class. If the frozen ele- 
phant of Siberia had lieen discovered two hundred years ago, it 
would have given rise to a number of vain and fancifid theories. 
It now finds its just and proper place ; being classed apart, as 
a separate and (in our present state of knowledge) an unac- 
countable fact, awaiting its solution from such future disco- 
veries aa chance or science may produce, and which it may con- 
tribute to confirm or to illustrate. In the same manner the dis- 
covery fwhich I have been endeavouring to describe), though 
not immediately available for the solution of any question ac- 
tually in discussion, or even likely to be discussed for some 
time to come, appears to me so singular and unusual as to de- 
serve at least to be distinctly authenticated and recorded. With 
this view, wishing that scientific strangers who may happen to 
pass this way should have an opportunity of visiting the spot 
while the traces of every thing are fresh and distinct, I hope 
you will not think that I take an unwarrantable liberty with 
your name, if what I have written is communicated to this 
porti(Hi of the public in the easiest and most obvious way, being 
printed with its Italian translation in the Malta Gazette. 



Some Conjectures regardiiig the Great Revolutions rvhtch have 
so changed the Surface ^Switzerland, and particularly that 
of the Canton ofVaud^ as to give rise to its present Aspect. 

By. r. DE CHARPBNTIEn, 

Thebe was formerly a time when the whole of Switzerland 
formed part of a vast ocean, which completely enveloped tlie 
terrestrial globe. The level of this sea, that is to say, the dis- 
tance from its surface to the centre of the earth, does not ap- 
pear to have undergone any sensible change ; for we must not 
attribute the appearance of continents and islanda to \U\«"N- 
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ering, but to a subterranean force acting fixim bdow upwards; 
and this appears evident from the whole tenor of geological 
observations.* 

The portions of the bottom of this sea which are nearest to 
the canton of Vaud, and which seem to have been the first 
raised, and laid dry, are the Vosges, with the very small group 
of the Alps of the Valais and of Savoy, extending from the 
base of the Dent de Morcles as far as the Tarentaiae, in the 
direction of the valleys of the Trient and of Chamouny, as they 
exist at the present day. 

Several geological facts render it probable, that this forma- 
tion did not form a continuous mass above the waters ; but ra- 
ther a series of islands, running in a line from north-west to 
south-east 

At this distant epoch, before the earth was so much cooled 
as it now is, these new regions must have had nearly the same 
climate as that which is enjoyed in the present day by the 
countries situated between the tropics. Thus the vegetati(m 
which was quickly established on them^ had the character of 
that now observed on the islands of the Torrid Zone, as is 
seen by the vegetable impres^ns preserved in the day-slates of 
Erbignon, Salvan Getroz (valley of the Trient), the Col de 
Balme, and the Tarentaise ; for these impressions are chiefly 
of ferns which are for the most part arborescent, equisetacese, 
lycopodiaceae, and monocotyledonous plants, but which differ 
from the species, and even from the genera of the present day. 
The considerable thickness of the deposits of anthracite con- 
tained in this formation, at Outre Rhone, Servan, Servoz, and 
in the Tarantaise, indicates that this vegetation was vigorous, 
and that it lasted a long time ; because these carbonaceous beds 
are evidently the product of that ancient vegetation whose 
forms have perished. The destruction of these accumulated 
vegetables was the result of a violent pressure of the rocks de- 
posited on them by later revolutions, and perhaps also 6f a 
strong heat, to the action of which this formation seems to have 
been afterwards exposed. 
. It appears that this primitive sea, if I may use the expres- 

* See the woxks of Yim Bach and £lie de Beaumont on the subject of 
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siou, was much shtdlower in the north and west of the canton 
than towards the south and east, or in the direction of the 
Alps. This conjecture is founded on the fact, that the rocks of 
the Jura contain infinitely more species and individuals of ma- 
rine testacea than the same rocks in the Alps ; and it is well 
known that molluscous animals diminiali in number in propov- 
tion to their distance from the shores and shallows, and to the 
increased depth of the sea. The northern and western shal- 
low, of which we are now treating, is a limestone, generally of 
a light yellow, disposed in beds, and contains a prodigious 
Cjuantity of marine remains. 

It was also, in its turn, raised and pushed up above the sur- 
face of the water. This immense mass of formation, break- 
ing up into long stripes, formed those chains of mountains pa- 
rallel to each other, of which the whtJe goes under the name 
of Jura. * 

But this country was by no means elevated all at once to 
the absolute height at which we now find it above the ocean. 
The sea still washed the bases of those new mountains; it 
even entered into several of their valleys, and deposited in 
them rocks of a new order, known under the name of the chalk 
Jbrtnaiion. 

At some distance to the south, and shortly before the souUve- 
ment of the Jura, or more probably at the same epoch, a 
pretty considerable foroiation likewise appeared above the wa- 
ters. It comprehends the chains of mountains of the Mont Ar- 
vel (above Roche), of Naye, the Vcrraus, and the MolJJson. 
We are entitle'd to suppose that those two souUvemens arc 
contemporaneous; because the rocks proper to the clialk forma- 
tion, the deposition of which followed immediately after the 
souUvement of the Jura, are not met with on the mountains 
which we have named, and which were therefore above the wa- 
ters at the period of that formation. 

To this great convulsion there succeeded an interval of repose, 
duringwhich the shores of the sea, and the dry land, were peopled 
by a certain number of amphibious animals, of different shapes, 
some of which were gigantic and of singular forms. An infinite 

• According to the researches of M. Elie dc Beaumont, the Cot^ d'Or In 
Biii^undy, and Mount Pilas in Forez. were raised at "Cwt Mime ei^^i. 
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number of species of marine animals perisbed, and were replaced 
by beings which did not previously exist : among the ktter even 
fishes are met with. 

We cannot determine the duration of this period of repose 
but every thing leads to the conclusion that it was troubled by a 
new catastrophe— the eoulivenuni of our calcareous Alps* This 
powerful convulsion was not limited soldy to these last ; it reacb- 
ed the Jura, laying it almost completely dry ; or in other wovdi^ 
elevating it to a still greater height, so that the sea retired from 
the valleys which it had hitherto overflowed, and exposed the 
chalk it had deposited in them.* 

At this epoch the chalk formed the bottom ot the sea, and as 
its thickness was not nearly so great as the height of the Alps 
above their base, this rock forms only the summits of these 
mountains, whilst the rest belong to the Jurassic limestone^ 
which in its lower beds belongs to the Lias, and in its upper to 
the Oolitic formation. But, owing to dislocations, ruptures and 
bouleversemeniy the chalk is in many places destroyed, whilst 
at the same time it makes its appearance at very different heights ; 
and in podtions where it could not be found if those eouiivewieni 
had happened slowly and without violence. 

However, neither the Alps nor the Jura had attmned by this 
new catastrophe the height which they were afterwards to reach. 
The sea did not retire completely from the country ; it still ex- 
tended an arm between the two chains. 

It is in this canal or strait that we find a new formaticxi of 
rocks, and a new creation of geneva, and species of animals* The 
rock which the sea deposited at that time is of a sedimentary 
structure, that is to say, it is extended in beds, and is composed 
of fragments of pre-existing rocks united together by a cement 
which is sometimes argillaceous, sometimes calcareous. When 
the fragments are very small we know it by the name of Mo* 
lasse ; the fragments are generally polyhedral, and the cement 
argillaceous. 

* Chalk which in manj localities, but not within the Canton, is white and 
friable, is with us generally of a deep grey colour, and of sufficient hardness 
to receive a prettj fine polish. It can only be recognised by the nature of 
the ocganic bodies which it cuDtaitt% and which are the same as those «f the 
white and fidaUe disUc 
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When these fragments are iarj^er it becomes the goniplwlitc of 
Broiigniart, and the Nagelfiult oi" the Germans. Omiig to the 
size of the fragments, in this instance, Uieir form and nature are 
easly recognisable. We find that tliey are rubbed and rounded 
exactly like the pebbles of our rivers,* that a great number of 
them belong to rocks which are found in situ in our Alps; but 
that there are also many wliich have been derived from rocks 
that would be sought for in vain throughout Switzerland, 

Thie remarkable fact, joined to the arrangement of those con- 
glomerates which are generally found siluated at the foot of the 
Alps, and which only assume the form of Moksse when removed 
to a certain distance from them, renders it probable that all those 
materials were furnished by the first soulevement of the Alps 
tliemselvei. They would in that case be the debris of the rocks 
which, during that terrible catastrophe, were fractured, broken, 
rubbed, and triturated in a thousand different ways, Several of 
them must have been torn from great depths, and from rocks 
which our valleys have not reached, and which consequently our 
Alps have not exposed. 

Beds of lignite (a species of coal) accompanied by remains of 
molluscous tresh water animals, and even by some species of 
Mammalia, shew, by their presence in the interior of the Mo- 
lasse, that during the epoch of the formation of the latter, the 
sea retired several times and left this formation dry ; and this 
for a length of time sufficient to permit the formation of fresh 
water marshes, the establishment of vegetation on them, and 
an order of things fit for the creation of terrestrial animals. It 
is impossible to determine whether these retirings of the sea took 
place in consequence of a lowering of its level, or, as appears 
more probable to us, were owing to a slight momentary soidive- 
ment of the formation, wbich, s'mking down afterwards, was again 
submerged. 

During the epoch of the formation of the Molasse, the por- 
tion of Switzerland in which our canton is included formed 
part of ft Tast island. This country was bounded on the north 
and north-west by the southern chain of the Jura; and on the 

* M. Studer, in his clasBiea! work on the Molasae, has perfectly eitplBined 
the cause of the difference of form in the larg6 and small fragments. 
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south by the arm of the sea, that wparated it from the Alps» 
which at this period had not yet attained their entire eleratiMi^ 
and presented none of tliose great rents and sharp peaks oh- 
servfdile at the present day. A long sandy plain extended be- 
tween the sea and the Jura. As it enjoyed a climate sufficient- 
ly mild to produce palms, which is proved by the imjNressiiMM 
of Chamaerops found in the interior beds of the Molasse at 
Lausanne and near Vevay ; it was inhabited by several specieB 
of Mammalia peculiar to warm countries, but diflferent from 
any which now exist. 

All conjecture as to the duration of this state of repose would 
be completely hypothetical. We only know, by the obaerva- 
ti<m of the geological phenomena of Switzerland, that this tran- 
quillity was followed by a most extraordinary revolutioii, which 
caused the sea to disappear entirely from these countries, ele- 
vated the Alps to a height infinitely greater than they had pre- 
viously attained, changed their climate, formed the present 
vaUeys, and gave to the country pretty nearly the aspect it ex- 
hibits at the present day. ... 

This cataclysm was occasioned by the appearance -of the 
granite. Two vast granitic masses rose at the same time above 
the waters ; the one in the Haut Valais, and the other in Sa- 
voy. It is especially this last which exercised the greatest in- 
fluence on Western Switzerland. It comprehends the whole 
enormous mass of feldspathic rocks, whose highest summit is 
Mont Blanc, and which reaches our canton near the thermal 
springs of Lavey. 

This granite opened a passage through the gneiss, the mica^ 
slates, and the other talcose and slaty rocks which lay imme- 
diately under the limestone of our Alps.* It elevated them all 
to a height considerably greater than that of the present Alps. 
The rents and dislocations produced by the souUvement and the 
rupture of these solid masses, as well as the partial subsidings 

* Our most celebrated geologists regard gneiss, iii!ca^^te» and other 
aualo^ous rocks of a slaty structure, as having been deposited by and in wa- 
ter ; but as having afterwards, under the double influence of excessive heat 
and. a considerable pressure, completely changed their nature, and retained 
nothing of theur original condi|ion except the slaty structure. Probablj this 
change took {dace long before the «oiiMe0m«n/ of the Alps. 
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aBd'Hakings of the raised bands of rocks, gave rise to those 
kinds of crevices and rents in the form of furrows, which we 
denominitte valUys, This revolution was the last, up to the 
present time, which changed the surface of Switzerland. It 
formed the existing valleys, and, in a certain degree, gave to the 
inotintains the aspect which they now exhibit. It changed the 
climate, caused the disappearance of the ancient vegetation, and 
the destruction of the animals which, until that period, had inha- 
bited Switzerland. Finally, it produced the conditions necessary 
for the existence of the organized beings which now adorn and 
animate this beautiful country. 

Great masses of rocks fell back into the vast crevices, which, 
having remained open, form our principal valleys. When these 
detached masses were not completely covered by the alluvium 
which gradually filled to a certain height the bottom or soil of 
the fissures, they became those isolated rocks, presenting great- 
er or lc6S escarpments, which we are astonished to see rising up 
in the centre of some valleys, That of the Rhone presents se- 
veral striking examples, as at Saint Tryphon, near OUoii, at 
Mont d'Horge, and at Tourbillon, near Sion, 

Moreover, by this same catastrophe, vast portions of rock 
were sunk to so great a depth as not to allow of the subsequent 
aUuvium filling up iho hollows which had resulted from it ; these 
last, being afterwards filled with water, produced those lakefl 
which give a peculiar charm to Switzerland, and of which the 
most beautiful, if not the most extensive, embellishes our canton: 

These partial subsidings, which produced our lakes, and a 
number of acddois and changea of level, either in the plains 
or in the mountains, were by no means considerable ; and, in 
particular, they were much less important in their eflects than 
the general subsidence, which the whole raised mass seems to 
liave undergone. 

For every thing leads to the conclusion, that, at this epoch, 
not only the Alps, but also the Jura, and the formations which 
separate those two systems of mountains, were affected by this 
astonishing revolution, and all raised much higher than they 
now are. Such a commotion must have caused immense dis- 
placements, dislocations, and the formation of liollows and ca- 
ritira. The raised mass must then have undevgowe a *>^%\- 

lOL. XXJJ, so. XLIII. — /A.VLfABy 1837. c 
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dence, or a sort of iai9tmeni^ until all the parts which were ill 
supported or ill placed, had taken their [woper pooitian, and 
acquired the solidity and stability which the mass preaents at 
the present day. 

The effect of such a soulhkment to so great a heif^t afaov^ 
the level of the sea, combined with the diminutiain of the ter« 
restrial heat, must have effected a great change cm the tenqpe* 
rature of the climate of these countries. The climate £t far 
the growth of the chamaerops, and other plants of wana coun- 
tries, became similar to that of the north; the atmospheoe was 
cooled ; the Alps were covered with snows, which, desceadiag 
continually into the valleys, formed immense glaciers. Not 
only did these glaciers gradually invade all the valleys, but they 
reached and even covered all the low psrt of Swita^and, and 
extended their moraines so far as the top of the Jura. 

But, in consequence of the general sinking, diis vast coun- 
try having diminished in elevation above the sea, its climate 
was insensibly ameliorated, by which means it arrived at its 
present temperature. These •enormous glaciers diminished ia 
their turn, retiring acccnrding as the surfEu^e of the land sub- 
sided, and the temperature increased. They left, in the track 
of their passage, as witnesses of their former ejustenoe, those 
blocks of rocks from the Alps, which are found sometimes iso- 
lated, sometimes in a heap (in the form of a dike or ranqmrt), 
from the summit of the Jura to the summit of the Alps, and 
they also left those marks of friction and attrition so apparent 
on the surface c^ the rocks which bound the valleys, and which 
rise to a height corresponding to the thickness of those vast 
primitive glaciers.* Those blocks of alpine rocks, dispersed to 
such great distances, are known to geologists by the name 
of Boulders (Blocs erraiigues)^ and their mode of transport has 
long been a subject of investigation ; but it is to M. Veneta, 
engineer in the canton of the Valais, that we owe the knowledge 
of the true agent alone capable of producing this great pheno* 
menon, and all the accidens which accompany it.-(- 

• The great moraliies in valleys in Norway, where now no £^acien occur, 
fone here deterring of notice..— Edit. 

mwtHiig St Idumie, now timnilatad into Getnun in Not. 3. sad 4. of the 
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We may add, that the greatest glacier which came from the 
Alps, is that which issued out I>y the Valiey of the Rhone ; 
ibr it pushed its inomDes not only so far as tlie ridge of 
the Jura, but on the western side to Geneva, and on the east- 
em to the environs of Burgdorf, in the canton of Berne. If 
uo other glacier in Switzerland equalled in L-xtent tliat of the 
Valley of the Rhone, it is because this valley is the longest iu 
Switzerland, and also especially owing to its situation between 
the two high chains of the Alps, as well as to the circumstance 
that, from its origin at the Furca, to where it meets the Lake 
of Geneva, almost all the valleys which join it come from very 
high mountains, covered even in the present time with perpe- 
tual ice and snow. 

Such are the conjectures, authorized by geological facts, on 
the revolutions which have successively changed the surface of 
the canton of Vaud. We shall finis]] this expose, by endeavour* 
lug to determine tlie height to which this country and the Al|>s 
were raised by the appeaiance of the granite, and to calculate 
the sinlung which followed this great catastroplie. 

Before the last sovlevement of tlie Alps, the country of the 
basin o£ the Rhone, in order to produce the chamft:rops, mu&t 
have had a mean temperature of 17°5 Cent, or 64° Falir. The 
temperature of the valleys of the Alps, wliich is fit, not for the 
fonnaticm, but for the preservation of glaciers, is 6° Cent, or 
42'8 F^r Such is the temperature of tlie Valley of Chft- 
mouny. li we admit that the temperature decreases 1° foi' 
every 480 feet (of the canton Vaud) of elevation, the coimtry 
which enja^ed a mean temperature of 17'5 C. or 64° F., muBt 
. ->ave been raised 5520 feet (480 + {17.5 — 6) ), in order that 
I ^Mb mean temperature should, be lowered to 6° C. or 42°8 F. 
[But, as the elevation of our lake is 1116 feet, the sinking which 

M'tUhtihingen am dem Gebiele der theoreliachsti Erdkunde, by Frobel and Heer, I 
Iu.Tc endeaviiured to develope the theory of HI. "Venelz," and to bring it into 
accordBiice with the facts whkh prove the aiieiciit elevation of temperature, 
and to apply it to Etveral phenomena of tlie external configuration of valleys 
and mountains. 

• The Theory of M. Vaneli, th« the BoulilcrB o( SwiUErlaadare Iht Uorainet mi mBilmof 
■Micni glidera, hjs be™ TKcdlly ileranded and deielnped hy M. de Charp«iUer, In Bipedal me- 

aimt VniuiriiUt di Gsntee.} Thlt article wu puUiihcd la our laK Mumtn, p. 21D.-.ED. tiew 
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this country has undergone must have been 4404 feet (5620 H* 
1116 = 4404). Admitting that the Alps have experienced the 
same lowering, Mont Blanc« whose present height is 14,4S0 
feet, must have possessed an elevation of 18,884 feet, a height 
which is not attained by the Nevado de Sorata, the Nevado 
d^Illimani, Chimborazo, the Dhawalagiri, tlie Jawahir, and 
several other peaks of the Himalaya. 

On the Manii/ucture of Gun-Flinis, By James Mitqhkli. 
LL. D., F. G. S. Communicated by tlie Author. 

Brakdok in Suflbik is the only place in England in which: 
gun-flints are now made to any considerable extent During 
the war, and before the invention of percussion-caps, when the 
demand for gun-flints was much greater than it is at present, 
some were made at Lewisham, Miudstone, Purfleet, Greenhithe 
and Northfleet ; but none are made there at present, although 
the largest flint-merchant in the world resides at the last men«^ 
tioned place. The gun-flint makers at Brandon say that they 
have an advantage over every other place in England, in con- 
sequence of the material which they obtain in the juts below 
their heath being better than is to be had any where else. 
They say, that the flints which they are enabled thereby to 
make will last longer than other flints, and are most certain in 
their fire. This, from information elsewhere obtained, I conn- 
der \o be true. At Brandon they said that the French no longer 
made gun-flints, and, in fact, that they themselves were now 
the only makers in the whole world, and yet the seventy or 
eighty men now employed could barely make a living by their, 
tirade ; the cessation of war, and the invention of percussion-. 
caps, bad so much diminished their business. The masses of 
flint from which the gun-flints are made at Brandon are c^taingd 
from a common about a mile south east from the town. The 

I 

chalk is within six feet of the surface. The men sink H shaft 
down about six feet, then proceed about three feet horizontally, 
and sink another shaft lower down ipto the chalk about the same 
depth of six feet, and sometimes they fall in with a floor of flint 
within this depth. They proceed again about three feet hori- 
jSODtally, and sink another shaft six feet ; and so they proceed^ 
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going sometimes to the dcplli of nbout tliirty feet. By making 
their shafts only abouc six feet in depth, they are able to def^cend, 
and hand up the stone from one stnge to another without the 
aid -of any machinery ; and although a windlass, rope, and 
backet might save labour, they would require capital, which ihc 
poor men who follow this occupation cannot command. They 
pay a rent of five shillings to the parish for every cari-Ioad, 
which is as much aa three horses can draw, and of this they 
grievously complain. In the descent of about thirty feet. (Iiey 
generally find three floors of flint, and sometimes as m.niy as 
four. At every floor of flint which they find they exuivate 
horizontally for several yards, even as far as twenty yards below 
the chalk. The flint is in large blocks, in form much like the 
septaria stone. The men break the blocks into moderately-sized 
pieces, so as to be enabled to hand them up from stage to stage. 
When engaged in doing this, a man places himself about half- 
way up between two stages, so as to receive the stone from bc-i 
tow, and hand it iip to the stage above him. They sometimes 
sink shafts, and do not fall in with flint to repay their labour. 

That the flint of the best quality, and most adapted for the 
manufacture of gun-flints, is comparatively rare, is shewn by the 
experience of France as well as England. Dolomieii infprms 
us, that where twenty beds of flint (siiex) were found lying one 
above another, only one or two of these would afibrd good flint, 
and very seldom two, generally only one. On the banks of the 
Cher, he states, that flints were obtained by sinking shafts to 
the depth of forty or tifty feet, from which horizontal galleries 
were carried through the only one good stratum which was met 
with. On the banks of the Seine, in the bills of La Roche 
Gtiion, the cliffs present strata of flint (silex), but only one of 
these, which was six toises from the surface of the chalk, was 
good material tor gun.flint.* 

*. I have been informed timt the gun-flint makers at ^Maidatoae found quI.v 
one. stratum of flint in the quarriea in Kent fit for use. This sti-atum of flint 
lies under a stratum of green chalk. It is theonly stratum of flint which will 
not decompose. Fragments which have been fifty jears eipoeed to the »ir, 
and ore luiown to have been so lung exposed, being Hiikea struck o£f at the 
time wlien Ihe old or English manner of making flints was in use, are still as 
h'.ock as ever. The other strata uf flint would da to make dints for exporta- 
tion. This intorraation was given to me by Sir Jeremia.\i SivtwtvwAs. 
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The art of making gun-flints appears to be very rimple, yet I 
was informed at Brandon, that it is not more than forty years 
^Dce the present mode was known there, being introduced from 
France. The origin of the art is kept in recoUectioa by its 
being called the French mode, as distinguished from the mode 
formerly in use, which they called the English mode. One of 
the men in a shop which I visited recollected the time when it was 
first made known. According to what is called the English mode, 
pieces were struck off the edges of a block of ffint, and when it 
happened that they were of such a form as would answer, the 
edges on the sides were broken off, and they were brought into 
some shape. Such flints were unshapely in comparison of the pre- 
sent very elegant form of gun-flints; there was a great waste of ma- 
terial, and only a small number could be made in a given time. 
Accordingly this mode was soon totally abandoned when the 
French mode was once known. ♦ 

' This mode I shall now attempt to describe. The work- 
man, technically called a cracker, who is seated on a chair, hat 
a thick piece of leather strapped to his left thigh; and over 
that piece of leather he straps on a thick piece of iron. He 
takes a large piece of flint-stone, and breaks it into pieces of 
manageable size about two pounds each : he then takes one piece 
in his left hand, and applying it to the plate of iron cm his thigh, 
he sti-ikes out fragments at short distances from each other : he 
then strikes with his hammer on the parts of the edge of the 
flint, which are now separated from the rest, and the effect of the 
blow, together with the reaction on the plate of iron on his thigh, 
causes a flake of about three or four inches in length to come 
off, there being on each »de a conchoidal fracture. Other 
flakes are broken off in the same manner. Of the flakes thus 
obtained from the mass of flint, some are large and others small. 
The workman has before him three small casks with the upper 
end open ; into one of them he drops the larger flakes ; into the 
second the flakes of a less size ; and into the third the flakes of 
the smallest size. When he has broken off so many flakes that 

* Mr Jeremiah Simmonds has informed me, that the first man who in- 
troduced the French mode into England was his own grandfkther Mr James 
Woodjer, who resided at Kingsdown, between Maidstone and London. He 
has betti doad now more than fifty years. It is probable that the French mode 
was not introduced at Brandon untl! some time after it was in use in Kent. 
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there is no longer any good fliot left, but only the outer white 
entst, or Btich parts as are made of greyish matter, be throws 
the refuse into a fourth cask which is beside them, and it is from 
time to lime carried oul of doors, and thrown into a heap of rutv 
bJsh. The three casks with the tiakes are intended each of them 
for a separate workman, who has to finish them into flints, as 
musket flints, carbine flints, horse-pistol flints, ain^e-barrel 
fliais, double-barrel flints, and pistol flints. The workmen who 
divide the flakes into flints, are called nappers, and one cracker 
is enough to keep three of them employed. A napper has be- 
fore him a block not unlike a butcher''3 block, upon which a 
piece of iron is nailed, from which rises a thin piece of iron three 
inches in let^h, and only a sixth of an inch in thickness, and 
brought to a coarse edge. The napper u.ses a hammer which is 
merely a plate of steel, extending two inches on each side of the 
/ handle, and an inch in breadth, and not above a sixth of an 
inch in thickness. He takes into his left hand one of the flakes, 
and lays it over the little anvil on the block, and with his ham- 
mer he breaks it into three or four flints. All that he has todo 
after that, is to see which edge will be best tor the {lint, and 
from the other he breaks a little oflf, and the whole is complete. 
Forty years ago, according to Dolomicu, the making of gun- 
flints was carried on in the communes of the department Loir- 
et-Chez, viz, Noyers, Coufty, and Mennes ; and in one commune 
of the ladre, named that of Lye. The inhabitants of these 
comtnunes employed in this branch of industry are said to bave 
been about 800 in number." 

When we look at a gun-flinl, and observe its elegant shape, 
and consider how admirably it is adapted for the purpose in- 
tHKJed, we should be apt to think it had been ground into that 
Bbape with great labour and skill. Such, indeed, is the manner 
in which gun-flints, if we may ■so call them, ara made in Ger- 
atany from agates and conglomerates ; but they are much less 
efficient, and more expensive. 

• He further atatea, ibat one workmao bad emigraled from Mennes, and 

esUbliahed himsLaf on the banks of the Siene, nl La Boche Giiion, where he 

, had been thirty veara. He alao states, that in some other jiarts of Fmnee 

' IS* an was pmctjaed, though only to a «n[Ul extent. It. waa also earned on 

in the territory of Vitenzs, in Italr, and in wme of the cantons of Sidlf. 
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At Brandon I was told that, in the' present deprf■8ed^fttlte» of 
tbb trade, arising.from the use of percussion <Saps, the best mus^ 
ketoflints were sold from 7s. to 8s. a thousand, whkh at ok 
Ume, during the war, were sold for two guineas. 
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Ontfie Geology of Egypt aiid the Valley qfCoesAr. ByD. W: 
Nash, Esq. A. L. S., Assistant Surgeon, Bengal Ariny. 
Communicated by the Author. 
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Egypt, or that portion of the valley of the Nile north of the 
first cataract, is bounded on the north by the Mediterranean^ on 
the south by Nubia, and on the east and west by two ranges of 
mountains which run in lines nearly parallel to each other from 
the first cataract to Cairo, leaving between them a valley, -of 
variable width from three to nine miles broad, and separated by 
these mountain ridges on the eastern side from the Red Sea, and 
on the western from the great Lybian desert In this vall^ 
flows the river Nile, now hemmed in and confined to a narrow bed 
by the rocks which close in upon it on either ude ; now g^iididg 
through the rich alluvial plain of which it is the fertile parent. 
• Geologically, Egypt may be formed into four great districts, 
according to the nature of the formations presented to us in our 
course down the Nile, from the first cataract or Assouan, to the 
shores of the Mediterranean. These are the granite, the sand- 
stone, the limestone, and the alluvial formations. The granite 
formation extends from the mountains of Nubia to Assouan in 
S4^ north latitude, where the river rushes rapdly through the 
granite rocks which impede its course, and form what is oalled 
the first cataract. These cataracts, five or six in number, occur 
throughout the whole course of the Nile southward of Assouan, 
ats far as Cartoon, where the two branches of the river unite; 
the branch called the Bahr ul Neel or Blue River (a term which 
is also applied by the Arabs to the Nile in its entire course from 
Cartoon to Cairo), coming from the Lake Dembea in Abyssinia ; 
and the Bahr ul Abiad or White River, coming from the south- 
west through unexplored regions inhabited by savage tribesy^and 
supposed by many u> flow past the wtdls of the mysterious^ city 
of Timbuctoo. 
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'Xhe two first cataracts met with in the course of the Nile are 
in Ihis granite district, but with llie exception of the sccund c*. 
mract, that of Wady Halfi, they hardly any of them deserve the 
term which has been applied to them, being for the most pari 
passable by the boats which commonly trade on the Nile. It is in 
this granite district that those old quarries are seen, from which 
were procured the enormous blacks used hy the ancient inhslo- 
tants of Egypt in the erection of their imperishable monuments; 
it was from these quarries that the materials were conveyed 
down the Nile for building a great part of the pyramids of 
Gizeh, for the temples of Camac and Luxor, and for the build- 
ings at Memphis. This granite differs very much in character 
and quality in various parts of the formation ; at Assouan it is * 

chiefly of that red or rose-coloured kind which is the real sye- 
nite of the ancients, and has derived its name from the locality 
whence it was procured, Assouan having formerly been called 
Syene; it is not, however, the rock known by the same name 
in modem collections. Of this rose-coloured granite, many of 
the most splendid monuments of Egypt are constructed; ibc 
uhelisk of Philce which Beizoni conveyed to England — the great 
obelisks in front of the northern pylon of Luxor, one of which 
has been removed by the French — the still more splendid one 
of Camac — the statue in the British Museum called the head of 
the Young Memnon — that which lies overthrown at the Mem- 
iioniuni of Thebes, on the western bank of the Nile, and many , 

others. The two colossal sitting statues in the plain of Thebes i 

are formed of a greyish coloured granite. At Camac are nu- 
merous sitting figures of black basalt, which also belongs to this i 
formation. From Assouan to Esneli, a distance, in a straight | 
line, of about seventy mites, the sandstone formation obtains. At i 
Gibbul Sibileb, or the Mountain of the Chain, are the quarries 
from which were hewn the sandstone blocks for the building of 
the great temple at Fhilo;, for the extensive edifices at Esneh, 
and the beautiful and well preserved temple of Isia at Dendera. 
This sandstone is of different kinds ; being sometimes very fine, 
white, and crystalline, sometimes of a yellow colour, and a loose ' 
friable texture. 
I ,- -Immediately below Eaneh commences . the great limestone j 

i -"" '■ '■' ' " ' ■■•wM.v.'-'.ri*^ J 
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ibrmation of Egypfe^ which extends oa each side of the river as 
far 08 Cairo, where the two limestone ridges diverge^ the eastera 
branchi running off nearly at right angles towards Sues, the west* 
en branch taking a north- west direction towards Alexandria, and 
leaving between them the triangular space called thje Delta* 
' Just at the commencement of the calcareous formation, the 
hiUs which had closed in on the river recede on each side, leav- 
mg between them and the river on either bank an extensive level 
area, the great plain of Thebes. On this alluvial plain, so re- 
markable £3r its. local advantages, was erected the capital of Ao- 
(nent Egypt, the hundred>gated Thebes, now known under the 
various names of Luxor, Carnac, Medinet, Abpn, and Croumon. 
It is ia this, limestone rock that have been excavated, those re- 
ceptacles for the dead, called coUectivdy the Necropolis of 
Thebes, and those still more magnificent abodes for tbe mum- 
■des of her ancient monarchs, styled the Tombs of the Kingii; 
Excavations of the same kind, and for the same purposes, but 
on a kss imporing scale, may be observed.at intervals, throughr 
ottt the whole of this formation, and especially at Benihassen in 
Middle Egypt 

One feature in this part of the Valley of the Nile is, that, on 
the western side, the limestone ascends from the plain by a gra- 
dual and gentle slope, while on the eastern bank it forms lofty 
and sometimes precipitous escarpments, the bases of which are 
wadbed by the river. Both the eastern and western ridges are 
traversed by transverse valleys, of which the most, important 
are, that leading to Cosseir on the Bed Sea, and the one which 
opens into the plain of Fayoum. Partaking of the nature of 
these transverse vallevs are those oa the west of Cairo in the de^ 
sect, running nearly east and west ; these are two valleys sepa- 
rated by a ridge, — the northern one is called the Natron Valley* 
and contains six small salt-lakes, the waters of which hold in so- 
lution a large quantity of the muriate and carbonate of soda,— 
the surface of the valley and the central ridge are encrusted with 
these salts. The southern valley, called the Bahr bW Mah, or 
sea without water, contains no lakes or saline deposits, but has 
a sandy surface, covered with innumerable fragments of quartz, 
agate, and jasper, in these respects resembling the transverse 
vallev of Cosseir on the eastern side of the Nile. 
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At Cairo, as has already been stated, the limc&tone ridges 
diverge, leaving the Uelta-shaped plain, through which flow the 
tffo principal arms of the Nile, as well as several other minor 
branches. The space included between the Rosetta and Da- 
niietta branches is at its widest about 200 miles, and ihis is the 
extent of the alluvial formation of Egypt. Tliere are, however, 
considerable alluvial deposits along the course of the river and 
in the plain of Fayouni. This alluvium has been deposited 
over a considerable extent of country, now covered over by the 
ever encroaching sands of ihe desert, conveyed by the pernicious 
west wind, which the ancient Egyptians so figuratively pour- 
txayed under the symbol of the destroying Typhon. All these 
alluvial formations derive their origin from the waters of the 
Nile, which, when swollen by the tropical rains of Nubia and 
Abyssinia, bring down with them vast quantities of mud and 
soiL There has been considerable dispute as to whether the 
entire Delta owes its existence to the waters of the Nile ; be this 
as it may, there can be no doubt that the alluvium annually de- 
posited is very considerable, and that the surface, at least of the 
soil below Cairo, is covered by this deposit. In fact, throughout 
all Upper and Miildle Egypt, from Assouan to near Cairo, the 
bed of the Nile is, after the periodical rains in Nubia, little else 
than the bed of a torrent, with here and there an inconsiderable 
expansion: such as tiie plain of Thebes. Its waters rush down 
to empty themselves into the Mediterranean with great velocity, 
and the alluvial matter which they hold suspended, must natu- 
rally be precipitated, when these waters are spread out into the 
wide expanse of level ground below Cairo. Bruce has sta- 
ted that the waters of the Nile contain but a very small quan- 
tity of earthy matter ; but even long after the inundation has 
subsided, it is necessary to allow this water to stand for a con- 
^derable time in your water-skin before drinking it, in order to 
allow the mud which it contains to precipitate. But, if the gra- 
dufil efforts of the river have added a few leagues to the soil of 
Egypt, it is no less certain that in other parts Egypt has 
yielded up a portion of her territory to the encroachments of 
the ocean, — much of what was formerly a fertile plain, being 
now converted into salt-lakes. 
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Valley of Cosmr. 

' Between the Nile and the Red Sea are several ranges of biUs,^ 
fiHrming, for the most part, one mountain-chain, which has a ^ 
rcfttion nearly north and south, crossed by several transverse 
valleys, of which the one best known is the Valley of Cosseir. 
This valley, running nearly east and West for ISO miles, fbrmi( 
a plain covered with a fine sand composed of quartz and lime^ 
stone, and having its surface strewed over with fragnients of 
quartz, jasper, agate, and common flints. It is bounded tni 
each side by the hills through which it passes, and which pre- 
sent, in some places, very precipitous escarpments ; in others' 
steep slopes, the basis of which are masked by low hills of de^ 
bris. In this valley, three principal formations are seen ; the 
limestone, the sandstone, and the prinnitive or plutonian rocks.. 
In its course it presents one natural spring of mineral water ; and, 
where the sandstone prevails, wells have been sunk from which a 
brackish water is obtained. Its appearance fully justifies the ap- 
pellation of the Dessert of Cosseir ; for, with the exception of two^ 
or three stunted acacias, there is no trace of vegetable life. 

The town of Cosseir, on the western shore of the Red Sea, 
in about S4^^ north latitude, is situated at the eastern entrance 
of this valley. This town h built on an ancient coral reef, now 
elevated a few feet above the level of the sea. Behind the town"^ 
is a still more ancient coral reef, raised in some places as much 
as twenty feet, and containing numerous univalve shells in a 
very soft and decomposing state. Upon this reef lies an argilla- 
ceous marl containing large quantities of gypsum, and above 
this a layer of rolled pebbles covered with angular fragments of 
sandstone, quartz, jasper, felspar, and granite, derived from the 
neighlK)uring hills. These marls and rolled pebbles mixed with 
gravel, form low rounded hills which cover the whole plaiii froih' 
immediately behind the town of Cosseir to the eastern deboiiche- 
raents of the valley of the same name. 

On leaving Cossier, the traveller passes for the first hour among 
those low gravel hills, which soon give place to more lofty ele.^ 
vations of limestone and granite. At Ambagi ther^ is in the 
limestone a mineral spring, exceedingly bitter, so much so as to 
be refused even by the camels. The granite now appears break- * 
ing thrcni{^ the limestotie, which rests uf)onit in highly inclined "^ 
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Etrata. This granite differs very much in quality in the same 
rock, being in some places hlack and very compact, in others 
red and porphyritic, similar to the granite of Syene. Beyond 
this the hills diverge on either side, forming a wide amphi- 
theatre, from which many smaller valleys proceed. This amphi- 
theatre extends to Bir Anglaise, where the valley again contracts. 
The left or southern boundary of this plain is composed en- 
tirely of secondary limestone, in highly inclined strata, present- 
ing an almost perpendicular escarpment along its whole length. 
The dip of these strata is east, and their direction nearly north 
and south. On the northern face this limestone is seen lying on 
sandstone in conformable strata. This limestone contains nume- 
■ ous layers and beds'of flints, with an inclination conformable to 
the stratification, and varying in thickness from a single row to 
beds of six and ten feet deep. These flints are all fossil spon- 
ges, aleyonite, &ic. There are also a few marine shells. The 
similarity in the appearance of this limestone and its rows of 
flints to the escarpments of the chalk formation of the south of 
England is very striking. Just before reaching Bir Anglai.se is 
a bed or dike of fossil oysters, which crosses the plain from the 
one face of the valley to the other, rising from the surface of 
the ground at an angle of about 35', with a dip east, conform- 
able to the hmestone, in the centre of whicii it was once imbed- 
ded. This valley has, however, been traversed by a great cur- 
rent of water, which has washed away the soft limestone rocfc^ 
and left the hard siliceous strata of fossils bare and sohtary in 
the midst of the plain. This dike rises in some places to the 
height of sixty feet, while in others it is visible only a few inches 
above the suiface. 

The sandstone formation next appears, rising very distinctly 
from beneath the lintcstone, having the same dip, and the same 
angle of stratification. This sandstone varies in colour from the 
deepest red to white, and from a hard, compact stone to a friable 
and highly quartzose, but granular rock. In one place this 
sandstone rests on a hill of trap, which has forced its way 
through it, and has altered the sandstone into a dark, very crys- 
talline rock. There is also a conglomerate of dense and silice- 
ous blocks of sandstone, covered with a smaller pebbly conglo- 
merate, and a stratum of gravel. Beyond this sandstone come 



46 Mr Nash on tlie Geology ^EgypL 

the rocks of igneous origin, oonsisting of trap, gn^ 
nite, serpentine, and micarslate ; the latter rock rises 
to a great height at the pass of Abou Zeyran. 

There is also a breccia of serpentine and granite^ 
and a very beautiful puddingstone of serpentine and 
porphyry. After passing these gneiss rocks, the 
sandstone again makes its appearance, and extends 
almost to the valley of the Nile, where it is again met 
by the limestone formation, which, on the westom 
bank of the river, rises to a considerable height 

In the remarks upon this valley, three considera- 
tions present themselves as worthy of attention. 1. 
That the igneous eruptions in this country have been 
active since the formation of the limestone and sand- 
stone deposits, which have been broken through by 
the trap-rocks. 2. That the coast of the Red Sea 
has undergone a very recent elevation, and is pro- 
bably still undergoing a similar diange. S. That the 
valley of Cosseir has, since the elevation of the lime- 
stone, been traversed by some very powerful torrent 
of water. With regard to the elevation of the coast 
cS the Red Sea, that this is recent, there is abundant 
proof, both at Cosseir and at Jidda, on the eastern 
coast of the Red Sea, where the low hills around 
the latter town contain numerous Echinida, Asterias, 
and marine shells similar to existing species, and also 
from the circumstance, that the ancient canal which 
led from Suez to the now marshy lakes to the north- 
ward, the continuation of which to the west, to- 
wards Cairo, is now called the Wadi Tomlat, has 
been obliterated by this very means ; the elevation 
of the land immediately around Suez being necessa^ 
rily subsequent to the formation of this canal which 
was once navigable to Suez. 

The only point which remains for consideration, 
is the age and character of the sandstone and lime- 
stone formations of Egypt relatively to those of Eu- 
rc^. 

The sandatone formatioQ <^ ^gy pt is* in its general 
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diaracter, argillaceous, soft, and friable ; abounding', compai-&. 
lively, in springs of water, which have all a more or less saline ira- 
pregaation, and situated immediately beneath a secondary liDie- 
Btone. Itforms, for the most part, roundedhillsofnogreai elevation, 
with sloping sides, cut into ravines by numerous watercourses in 
the CoBseir district, and having iheir bases covered by hillocks of 
their accumulated debris. Throughout the Valley of Cosseir, 
the principal wells are in this sandstone. The limestone forma- 
Ijon, which lieii directly on the sandstone, is in general oS a 
greyish-white colour, has a conchoidal or splintery fracture, and 
contains, in the Valley of Cosseir, large quantities of siliceous 
fossils, of which the principal are, ostrea, cardia, madrepores, 

iand sponges. 
That part of the limestone formation which is near Cairo, and 
, is called the Mokattam, contains an abundance of nummulites. 

> In the Valley of Cosseir, I found a turritella and considerable 
quantities of gypsum. At Siout, and thence to Kenneh and 

' Bsneh, where the sandstone commences, the limestone is of the 

same kind, but there are no nummulites, and it contains vast 

I quantities of rounded flints. Professor Ehreuberg states, that 

> there is dolomitic limestone on the western shore of the Gulf of 
Suez, and calls the limestone above Siout, which is destitute of 

I nummulites. Jura limestone without fossils ; it is, however, full 

. of flints. 

Both the limestone and the sandstone are secondary forma- 
tions ; the latter appears to be the same as the new red, or 
saliniferous sandstone, and the former may perhaps be equiva^ 
lent to the cretaceous group; but without a more extended 
knowledge of their organic remams, it is impossible to form a 
decided opinion. 



Some Observations on the Geography/ and Geology of Northern 
and Central Turkey. By Hr A. Bol-k', Communicated 
by the Author, in a letter to the Editor." 

Dear Sir, — I take the liberty of sending you the chief re- 
sult of my first excursion through Turkey, a country to the in- 
■ Less ia knownl of the physical geography and geoiogy of Korthem and 
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vestigation of which I intend devoting several yean. I shaU 
start again in April, and extend my observations to Asia Minofe*; 
-Fbesibly I may fix my quarters at Constantinople. In my 9cxt 
I shall mention how such a journey may be made easily and 
fdeasantly.* 

Although many countries have been lately surveyed and de- 
scribed, we still remain in the same ignorance as ever in regard 
to the natural configuration and constitution of the Turkish do*- 
mimons. Christian prejudices and mercantile interests are the 
chief reasons for the small number of European travellers in^ 
Turkey; especially as that country now enjoys the blessings of 
peace^ and the former fanaUcism of the inhabitants has disap- 
peared. Seeing a vast field of new facts before me, I determin- 
ed to devote three or four years to its investigation, and endea^ 
voiired to associate with myself in my travels some naturalists 
who cultivated other branches than geology. This year I wgs 
fortunate enough to secure for a portion of my tour the assist- 
ance df two French geologists, M. Montalambert and M. Viqae- 
nel, together with a Moravian botanist, M. de Friedrichstal, and 
a Moravian entomologist and zoologist, M. Adolphe Schwab. 
These gentlemen extended their travels to the Archipelago, and 
80 far as Syria and Egypt. 

Part \8t. Geography. 

We began our tour in parts of Turkey which are almost 
quite unknown, but instead of impediments, we everywhere 
found the people obliging, often anxious to forward our enter- 
prise, with kindness and civil treatment on the part of the 
Pachas or minor governors of the land, and the Christian chiefs. 
Prince Milosh, in particular, has every claim to our gratitude 
for his great politeness, and the facilities he afibrded us, not on- 
ly in Servia, but also in Turkey. The Sau and the Danube, 
Montenegroi Scutari, Findus, Olympus, Salonichi^ Philipopolis, 

Omtral Turkey than of any other extensive tract in Europe, and we have, 
therefore, great pleasure in laying before our readers the first of a series of 
memoirs on these districts, by so able and acute an observer as uur friend Dr? 
Bou^— £dit;. 

'{* In a second letter, \vhich has just reached us, Br Bou^ communicate 
^ Skune remarks on the best mode of travelling in Turkey." These usefUl 
iaitmctioiii arepiibliahed in th^sobiequent part of this number of the Journal*- 



and Widdin, form the best known limits of that pait of Turkey 
which I travelled through. 

The geological study of Turkey is rendered extremely diffi- 
cult, owing to the want of proper knowledge as to the geogra- 
phy of the empire. It would be necessary to construct a total- 
ly new map before one could delineate the geological features. 
All the best maps are crowded with false indications ; I mean 
not only false or ilUspelled names, but ill-placed localities. Hills 
and even large rivers are totally omitted ; whilst many parts of 
the maps on which hills are marked, are merely imaginary re- 
presentations of the truth. All maps exhibit a central chain of 
great magnitude ; now, in reality, we find that the Htcmus Moun> 
tains or Balkans', from Sophia to the Block Sea, are in general 
only a range of small heights, such as, for instance, the Kahlen- 
berg, near Vienna. It only rises to a greater elevation near Kec* 
zanhk, and continues so to Sophia. The central part of the chain 
may be crossed anywhere in a day, in some parts in less than a 
day, or even in a few hours. Between Sophia and Uskub we 
Jooked in vain for those hills, said to be so high as 900O or 
£ven 11,000 feet; indeed, iu some places, Malasse Hills occu- 
pied the place of these pretended lofty mountains. Even tlie 
Alps of Tscliardagh or the ancient Skordus, to the west of Us- 
kub, do not attain that elevation. 

As examples of rivers omitted, I may mention the great 
western branch of the Ibar, S. and S. W. of Novibazar. 
This branch receives the Metrovitza and Semmtza, and is the 
true original Ibar, not the Metrovitza as it is marked on the 
maps. Karatova iu Macedonia is placed some leagues too much 
to the west on a wrong river ; and the river called the Egridere 
does not flow like the Braunitzo to Tetip, but joins the Vardar, 
near Banja and Hankapetan. The Karasu or Strymon runs 
through no lakes in the upper part of its course. It is only a 
very winding river '^itli some marshes of inconsiderable extent, 
and some ground which, from iis black colour, would seem to have 
been formerly of a marshy nature. However, in time of inun- 
dation, the Strymon forms here and there a broad sheet of water. 
Near Radomir it describes a great curve from W. to E., which 
is omitted in the maps. I ihink that all maps are very faulty 
in regard to the position and extent of Mccsia Spperior ; Sopliia, 
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in particular, seenis to be too much to the east, «nd iladomir 
too much to the north- west of Dubnitza. 

The roBtl from Sophia to Nis£a is imperfectly marked, which 
b also tlie case with many post-roods iu Servia. The road 
from Seres to Dubnitza ia wrong, and Libanovo is on the easl, 
not the west bank of the Karasu. The town Tikavech does not 
exist in Macedociia; it is the name of a district. N^;otin should 
be marked on the spot where Tikavech is indicated. The basin 
of the White Drina is ill-hgured, as it is a vast plain and not a 
valley. The same is the case with the great Perlepc and Bitogtia 
tertiary basin. The Perindagh is not correctly laid down. The 
hilly country marked between Kadomir and Scharkoe is a pure- 
ly ideal representation. The sources of the eastern Morava are 
ill delineated. 

If I pass over the Jhulls iu iiomenclature which are known to 
me, I may at least be allowed to express a wish, that in future 
maps the following names may not be marked as localities: 
Koliba, a single small house ; Keny, or, in Servish, Celo, a vil- 
lage ; Tschtfiik, a farm ; Kula^ a tower ; Kale, a fort ; Hissar, 
a fortified place; Palanka, a place fortified with palisadoes; 
Karaui, a military pusc ; Hammam, a bathing place (in Ser- 
vish, Bai^a) ; Han or Ghan, (and not as travellers or geogra- 
phers write and pronounce it. Khan) an inn ; Monaatir, a con- 
vent; Grwi (Servish), a large town; Varo8h, a email town; 
Maidarif a mine, &c. All those arc useful for travellers if indi- 
cated by small signs, but it is absurd to put thirty or forty 
times on a map, Keny, Karaui, and the like, with only Bome vari- 
ations in the orthography, as A'ct, Kioi, Koi, Karaula, Karaoul, 
Karakul. Kareul. The poor geographer, in compiling from 
the data of others, has not perceived that each traveller bad his 
own orthography for the Kish or Servish names. It is also 
most singular to find upon a map marked as villages, three inns 
which are not far distant from each other. 

Another incongruity in maps is the partial translation of the 
following words annexed to names: Beuk (Servish, VeUko), 
great ; Kutjuk (Servish, Malo), small ; Gome, superior ; /)t)M#, 
inferior, Sic. Such words should either be entirely translated, 
or left in the original language, as also all the following : Dagh, 
Balkan, Planina, a chain of hills; DeH (Servish, i>f>/ifui), a 
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valley or glen ; Su or Sou (Servish, Voda, Rieka), a river, a 
torrent ; Isaor, a source; Bunar, a fountain or well ; Keupri, a 
bridge (sometimes writlen KiJprt) ; Derbend {sometimes wrong- 
ly written Derwend), a pass ; Kapu, a door ; Klissura (Servish), 
a pass ; Demirkapu, an iron door ; Eski, old ; J^iil (Serviah, 
Novo), new; Beya:: (Servish, Bjelo), white ; .ffiij-a, (Servish, 
Caemo or Tscherno\ black; Tuzht (Servish, Slan), saltish; 
F^gri or Eyri, bent; Poiofi, a small rivulet ; Scktima, a forest; 
Mik (Wallachian), small ; Mare (Wallachian), great. These 
words on maps have a meaning in the original language, but 
when translated this is not the case. 

It is also foohsh to indicate the inns by their names, as these 
change with the proprietor for the time being; thus we have 
Ibrahim han, Marecastino hem, &c., BimeJc tashi han, near 
'Jubnicza, so named because there is before the inn a atone to 
assist travellers in getting on horseback. 

I think I have given hints sufGcieut to induce the geographer 
to travel over Turkey, and to make astronomical as well as geo- 
graphical observations. 

The Russian government is perhaps the only one which has 
made any attempts of this kind ; hut the results are still unpub- 
lished. I do not know if the Austrian governmeni is in posses- 
sion of many accurate observations, excepting some parts on the 
boundaries of that empire. 

The priodpal chains of mountains in Northern and Central 
Turkey may be enumerated in tlie following order: — 

I. The Tschardagh {Skordus of the ancients), a high and 
extennve chain running about north-east and south-west from the 
bold corneal hill named Liubctcn, west of Kacsaoik or Eatscha- 
nik, to Kalkandel (wrongly written Kalkandere on the maps), 
the Drinas, and the neighbourhood of Aiessio or Scutari, It 
forms the ■western part of the central chain, and, when seen to- 
wards the end of June, from the tertiary plains of Albania, or 
the white Drina, presented the appearance of a formidable al- 
pine range, having occasionally pointed summits, and intersper- 
sed with small fields or patches of snow, which remain even dur- 
ing the summer. Under the bare and pointed summits are ex- 
tensive woods and pastures. 

The Drt/as octopelcda, SUene acaalis. Narcissus poeticus. 
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Cerasliunt, Myosottn, Sax'ifraga, Crocus, Sue. are the chief 
plants whici) are met with at the greatest elevations, some of 
which, as is the case wiih the Skordus of ancient writers, ex- 
ceed 7000 feet in height ; but this last, however, can be crossed 
in a day. 

S. The chain named by geographers Uliodope or DespoLodagli, 
begins between Dubnicza and Dzumaa or Djumaa. This very 
large chain runs N. W. and S. E., or W. N. W. and E. S. E., 
diminishing always in height in an easterly direction. It tra- 
verses the Sea of Marmora at the island of that name, and con- 
tinues in Asia Minor till it takes the name of Taurus. The 
western part of the Hhodope is the highest, and is calleti 
Riloplanina and Rilodagh, and farther to tlie east it lakes the 
names of its great valleys. The name of Despotodagh (Chain 
of the Ecclesiastics) originated from the convents of Greek monks 
situated in this chain, and which formerly contained 5000 monks. 

The Peruudagh, which lies between Djumaa, Melmik, and 
Nerro-kup, is only a higher part of the Despotodagh, which ex- 
lends south of Philippopolis. It is probable that the highest 
summits of these chains attain an elevation of 7000 feel. When 
seen from a distance, they have a bold appearance, especially on 
the northern side, where there are only small alluvial hills at 
their base ; but, on the contrary, ihey diminish in height as they 
approach the sea. These hills are much wooded in the central 
and higher parts, having the oak below, and the larch {Lar'i.v 
europam), together with the fir-tree, higher up; to which suc- 
ceed the alpine'paslures and the bare summits. They form, from 
Dubnicza to Stanimak, and thence to Seres, the central nucleus 
of Romelia, a very strong military position. This natural for- 
tress can only be approached, through the defiles or passes; it 
still includes, as advanced stations, all the hilly country between 
the lower Strymon and the lower Vardar, and the great extent of 
wild hills in Karatova, and thus commands the important posi- 
tion and liigh-road of Egri-Palanka. It is only separated by 
the Vardar Valley from the chains between the Vardar, the 
Black Drina, and Castoria. Among these last hills may be men- 
tioned a pretty high one, running nearly E. and W., north of 
Fiorina, Vodeno, and Monglena, and south of Gafadarlzi. 

S. The group of hills, almost unknown, which occupies a large 
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and very wild tract of counlry between Ipek, Scherkoles, Tri- 
gusclma, Trebigne, Zenitza, Bielopol, Plava, Klcmcnil, and 
Detschiani. Like the Rliodope, it lias no general name. At 
Scherkoles it is called Kiiriloplanina ; behind Ipck Paklen it 
receives the name of Rosalia Flanina ; and at Idljb on the 
Ibar Stari Kolashin, that of Mokra Planina. This chain seems 
to run north-east and soulh-west, and probably attai'is an 
elevation of above 6000 feet. Nothing is known about iit geo- 
graphy, except that it gives rise to twelve considerable rivers 
and to many torrents, among which are the Drina, White Drina, 
the Zetn, the Moracca, the Drina of Bosnia, the Lini, the 
Vavatz, the Raschka, the Ibar, Sic. This chain, like the for- 
mer, is much wooded, and also contains vast pastures, with Mi- 
lages. In other parts it is quite uninhabited, as, for example, 
to the north-west of Detschiani, where there is a wood or wil- 
derness ten leagues in extent. 

I may here mention the numerous chains of Bosnia, as it ap- 
pears that several of ihem approached the height formerly men- 
tioned, alihougb none seem to equal the Dormitor, a high chain 
of inconsiderable extent, having the pyramidal naked form of 
the dolomite peaks in Southern Tyrol, and lying south-east from 
Moatar in the Herzegovina. Some people have called this chain 
Komovi, and placed it near Gusie Kasaba in Herzegovina. I( 
attains an elevation of at least 6000 feet. Saxifraga Diaper- 
sioidis is one of the characteristic plants of the higher summits 
near Ipek. 

4. The chain of bills next in importance is that called by the 
ancients PinduE, extending from Mcssovo to the north-west be- 
yond the lake of Ochrida, and running north-west and south- 
east. Its southern extremity Is connected by a somewhat lower 
chain with the Olympus, and separates Thessaly from Mace- 
donia. When seen from a distance, the two chains of the 
Pindiis and Olympim seem to form an arc of a circle, or two 
sides of a triangle. The height of the first chain cannot be less 
than 5000 feet, and some of the summits' must attain a still 
greater elevation. 

To these may be added the Suhagor, a group of hills be- 
tween Bitoglia and the lakes of Ochrida and Castoria, and also 
the pretty high chain south and west of Tcttovo. 
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■ Although the chains I have enumerated are under the line of 
perpetual snow, and without glaciers, yet snow remains during 
the whole year in greater or less patches. On the southern side 
the patches are naturally of a smaller extent, at an equal eleva- 
tion, than on the north side. In European Turkey there is 
probably no hill whidi attuns an elevation of 9000 feet, or per- 
haps even 8000 feet All the other diains in the empire are 
much lower, and without snow in summer. 

5. The true Salkanj or HcBmuSj is divided into VMti Balkan 
or Great Balkan, between Sophia and Keczanlik, and Malo 
Balkan^ or Little Balkan, and forms the eastern part of the central 
chain. If we allow 8000 feet, or very little more, for the elevation 
of the Great Balkan, and SOOO feet, or less, for the Little Balkan, 
I think it will not be far from the truth. Small contrefinrts^ ot 
hills running parallel to each other, exist only on the northern 
side between Schumla and Kabrova, the declivity being more 
abrupt towards the south. A very low chain also extends from 
the Bosphorus to the nortb<west, separating the waters which 
run to the Black Sea, from those of the basin of Adrianople. 

6. A mass of rather small hills, forming the middle part of 
the central chain, and running, some N. and S*, as near Rado- 
mir and between the basin of the white Drina and Pristina ; 
some NW. and SE., as the Karadagh to the east of Uskub ; 
some W.N.W. and E.S.E., as north of Kostendil, occupying the 
space of country between the chain which lies along the vast an- 
cient channel of Nissa to Tchtiman, and the chains of the 
Tschardagh and the Ipek Mokra Planina. 

Here and there prominences appear in the midst of this un- 
dulating high country or plateau. The largest and most ele- 
vated of these lie to the N.N.E. of Egri-Palanka, and probably 
exceed 3000 feet in absdute heights The group appears to be 
the Orbelus of the ancients. All the other hills of this district 
are often below, and seldom much above, SOOO feet They are 
either partly wooded to their tops or base, particularly when 
they are calcareous or doleritic: some pastures occur on the 
highest. 

The central chain of Turkey is thus composed of the Tschar- 
dagh or Skordus to the W., and the Balkans to the E. ; be- 
tween which we find, running from W. to E., the Karadagh, 
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tlie hiUs about Vrana, those of Egri-Palanko, the Orbclus, the 
hills of lladomir aad Kosteodil, eepecially the Xoiiiavu, We 
fuuod that the name of Egri-sudagh, for the hills of Egri-Fa- 
lanka, was as much uuknowa there, as that of Argeataro or 
S^raberaic&a for the chain near Ipek. 

7. Id Bouthero Servia, to the north of the preceding group, 
are the groups of tlie Kopannegti, or Kopanntk, and the Plocsa 
Hills ; they form a prominent feature between the Ibar, tlie 
Toplitza and the Kachina. The hills belonging to them seem 
to run N.N.W. and S.S.E., and the greatest absolute height they 
attain is from 4000 to 5000 feet. To the east of these hills, 
between the great plain of Etuschevacz and the large valley of 
the ^Eastern Moiava, is situated the Male-Jasti-ebicza-Planina, 
a wooded cbmn of considerable elevation, akhougb lower than 
the last mentioned. 

All the vast forests of both chaitiE are composed almost en- 
tiiely, as in Servia, of two species of oak, Quercus Robur and 
Q. pedunculata ; but in the Kopannegh, fir-trees occupy the 
highest western part. Id the high meadows are found the 
Gentiana hiiea, Pedicidarls, Akhcm'iUa vulgaris, &c., and 
highei' up, in the bare rocky parts, the Arbutus Uva-Ur^, Gen- 
tiana acaulis, Crocux, Saa-ifraga diapers'ioides, &c., as on the 
Ipek chiun. We may regard the Temnitscha-Flauina, between 
the Morava and Kalenska-Rieka, as a subordinate part of the 
Jastrebicza. It is, however, much lower, and diminishes in 
h^bt towards the north, extending further north than Tago* 
din. 

8. Servia contains another pretty high group of hills around 
Szokol, on the Drina ; whicli, along with those of the neighbour- 
ing Sosnia, probably attain an elevation of 3000 feet, and contain 
many beautiful pasturages. Another lower chain forms the high 
land of Middle Servia, running N. and S. At its commencement 
it is nearly covered by tlie tertiary and alluvial deposits, and 
makes its appearance at the Avala Hill, in the Kosinai HilU, the 
Kleschnavicza Hills, in tliose west of Schabari ; and, finally, it 
forms a pretty large group, called the Hiils of Rudnik (Rudnik- 
plauina), between Eragojevacii, Kudnik, and Brusnitza. The 
last interesting group is the central nucleus of Servia, and a most 
important miHtary position, owing to its forests and its central si- 
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VoXaa/a. It has served more than once as the last refuge of the 
Servians in their wars, and as the place tfom which they again 
oommenced hostilities, The native abode of Prince Miiosh is 
also in this district. The hills are rounded, and thickly wooded 
to their summits, with meadows interspersed here and there. 
The height of the two highest, the Great a-id Small Sturacz, 
cannot much exceed 2000 feet. To the east of the Rudnik 
hills achain as high as these extends between theEopannik group 
and that of Szokol, forming the hills of Kosnik, the Gehn, &c. 

All the forests in Servia are composed of oaks (Jiuercxis So. 
bur, Q. pedunaiiafa), amongst which are observed some ashes 
(Fraxinus excelsior), one species of Tilia, the Cornus mag- 
ada, a great many wild pear-trees, some apple and cherry trees, 
and a few hazels. But oaks and pear trees, especially in low 
situations, are almost the sole forest trees. This vegetation 
extends so far as to the south of Nissa, and into Moesia Su- 
perior; hut, south of Prestina, we find the Macedonian se- 
ries, coniusting of the Rhamnus paliurus, the Diclamnua albus, 
the Salvia ftorminum, together with several particular species 
of oak and willow. In Albania many oaks and chesnut trees, 
as also the Acer tatarlcum, exist in the forests, ihe soil of which 
is dolomitic. 

The Grecian vegetation, Acanthus spinosus, Coluiea arbores- 
ceiis, kc, extends to Castoria ; but, in Southern Macedonia, we 
find a Mediterranean vegetal ion, —the evergreen oak, cypress, 
Grenada tree, Platanus arkntulis, Co/uka arborescens, Cercit ■ 
sUitpiastrum, the walnut and fig tree, &c. The olive tree is 
much cultivated only to the south of Salonichi in Thessaly. 

9. Amostremarkablechain runs nearly north and south through 
Eastern Servia, between the broad and fertile valley of the Mo- 
rava, and the Danube, being a continuation of the hills of the 
Bannat ; but, from the heights of Tagodin to Sophia, the chain 
turns more to the east, so that the direction is nearly NW. and 
SE. In it is the vast channel through which the Bulgarian 
Morava, the Nissava, and Isker have their course. This chain 
is higher than the central hills of Servia, and perhaps attains, or 
even exceeds 3000 feet in elevation. To the norlh of Nissa, 
these hills are thickly wooded with oaks ; but, further south, the 
limestone hills are in many places quite bare of vegetation. 



1 



r Northern and Central Turkey. 57 

10, Lastly, la Western Turkey, viz. Western Bosnia, Her- 

z^wina, Montenegro, and maritime Albania, there is a system 

I of hills running like that of Dalmatia, NW. and SE. 

A prominent character of the orography of European Turkey 
is the presence of vast cavities or high plains at the foot of the 
chains, and the number of extensive cross fractures in the latter. 
The cavities or plains may be regarded for the most part as 
longitudinal valleys ; and I may mention, as instances of this 
kind, the great valley of the Morava so far as Stolacz, and the 
valleys of the Nissava and Isker. A very curious and vast 
channel exists in Central Turkey, to the south of the central 
chain. It bt^'ns at the foot of the Tschardagh, or in the up- 
per alluvial basin of the Vardar, and terminates in the Sea of 
Marmora, the sole interruptions it experiences being to the west 
of Strazin, to the east of Egri-Palanka, and the west of Soma- 
kow. There are also the upper basin of the Vardar around 
Kalkendel, the vast tertiary basin of Uskub, crossed by the 
river of that name, and those proceeding from Eomanova and 
Earatova, a small basin to the east of Strazin, a pretty large 
basin from Kostendil to Dzumaa, Dubnicza, and the hills of 
Soraakow ; then the immense basin which commences at Kos- 
tanitz, contains the alluvial plains of Tartar Basardschik and 
Philippopolis, and extends to the tertiary basin of Adrian ople, 
and even bo far as the Sea of Marmora. 

It may be remarked, that the northern side of the Ho^mus is 
not so near the flat land as the southern, the plain of Wallachia 
lieing separated from that chain by a series of tertiary hills, 
wbich are chiefly composed of molasse. 

As plains, we may add to those of Philippopolis that between 
Zeiiprili and Kratovo, on the Vardar; that of Sophia, ten 
leagues in breadth and twenty in length ; that of the Upper 
Strymon or of Radomir, which is smaller and irregularly tri- 
angular, but not less remarkable, for it apjiears to have been 
once the site of a large lake, and afterwards of smaller ones, the 
recent disappearance of which is still shewn by the occurrence 
of bogs and black earth. In the upper part of the tributaries 
of the Ibar lies the remarkable oval plain of Kossova or Pris- 
lina, which is three leagues in breadth, and from six to ten in J 
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length. This alluvial plain, which is as flat as the band, is 
only surrounded by hills of inconsiderable elevation, as it is it- 
self on a pretty high level. To the .west of these hills, and e6« 
pecially of the Goliesh, the White Drina fimns a vast basin from 
Ip^k to Frisread, and farther down ; though probably it does 
npt form a direct junction with the tertiary basin of Scutari 

Farther south in Turkey, the Kutscbuk Karasu cooatitutes 
a beautiful and extensive basin from Perlepe to Monastir or 
Bitoglia, and from Fiorina to beyond Salugiler. Lastly, I may 
add, the basin of the Lake of Tenidje or Tenidsche, with its 
piurtly saline or marshy soil, near Salonichi, the basin of the 
S»e6 and Drama, the alluvial plain of Krusohevatz on the Mo- 
rava, &c. 

All these plains were once, like the valley of Thessaly, the 
sites of lakes which must have completely covered the Turkish 
emfare. Only very few now remain, such as those of Ochrida, 
Castoria, Tanina, and Scutari ; and even these are rapidly dis- 
appearing and being filled up : that of Castoria is said not to 
be deeper than fifty feet, which I can scarcely believe, but its 
shores are partly swampy and covered with reeds. The stream 
which flows from it passes through a low country* The lake 
of Ochrida appears to be deeper. AU the lakes of Turkey 
are in the western or south-western part of the empire, and 
are chiefly surrounded by limestone hills, or they occur on the 
tops of hills, as in the Olympus. 

Northern Turkey contains no lakes, excepting near the lowest 
part of the course of the Danube. 

The cross fractures in the chains are for the most part at 
light angles to their direction ; so that, in the chains running 
N. and S., they extend from W. to E. ; and in those running 
W. and E., or N.W. and S. E., they extend from N. to S., or 
from N. E. to S. W. 

Turkey afibrds good examples of the first kind, in the course 
of the Danube^ between Fanchova and £ladova; in the oourse 
of die Servian Morava, from Uschitze to Kruschevatz and Sto- 
lacz, and in the course of the Toplitza. Of the second kind 
are the upper part of the White Drina {Biela DrirM) bed in 
the Ipek diain of hillsy the oourse of the Black Drina (Tscharna 
DrifM)i across the Tschardagh range, particularly between 
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Ibali and the confluence of the two Drinas ; the fractures in the 
Tschariiagh, extending from Kalkandel to Prisrend ; the course 
of the Kutschuii Karasii, in Bituglia (Erigon), especially from 
Fiorina to where it joins the V'ardar (the Axiiis). The courae 
of this last river, particularly between Negotin or Gradiska, and 
Devrethissar ; the course of the Karasu, or Strymon, which 
rans in true fissures between Kosnitza and the confluence of the 
river of Dubnitza with the Slrymon, then south of Djumaa 
(Dzumaa), through the Kreshna Hill, then between Vistritza 
and Skola, north of the plain of Seres, and, lastly, west of Or- 
phan o. 

The Bhodope, also, presents similar rents, running N. and S. 
on the Nevrekop, between that place and Kaaluk. They are also 
observable in the course of the Karasu or Mesto, where it flows 
into the sea opposite the island of Tassos, and in the course of 
the Maritza or Hebrua from Dimotika to the sea. 

I have still to speak of the remarkable cent? from N. to S., 
which cross the middle of the low part of tbc central chain, be- 
tween Sophia and Uskub. These fissures are so deep, and the 
hilly plateau so low, in comparison to the more western and 
southern chains, that travellers scarcely encounter any ascent 
whatever, when they cross these imaginary Alps of geographers, 
m passing from Northern into Southern Turkey. These rents 
not only admit of roads for horses, but even for carriages ; or, 
at least, they could often he made suitable for the latter with 
very little labour ; a fact of great importance as regards geogra- 
phy, as well as commerce and military operations. 

In proceeding from the plains of Pristina to Uskub, we 
found the points from which the waters begin to flow in oppo- 
ske directions, to the north and south, not on a chain of hills, 
or even a hillock, but on a very small plateau covered with wood 
and black earth, so as to give it the appearance of having once 
been a bc^. This is in reality only a higher part of the Kos- 
sora plain, and is attained by an imperceptible ascent, so that 
it is probably not eighty feet above the level of the plain. It is 
situated between Babach and Sessnia, and is only three quar- 
ters of a league in breadth. The descent from it leads gradu- 
ally through vast alluvial deptaits, formed from crystalline slaty 
rocks, talcose gneiss, and protogine, to Kacsanik, where a deep 
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rent, through which flows ihe Pepentz, conducts the astonished 
traveller gradually down to the tertiary basin of Uskub. This 
rent may be termed the Gale of Macedonia. First, There is a 
picturesque defile, with perpendicular walls of old slaty and 
limestone rocks, so that, For the forraation of the carriage road, 
it has been necessary lo cut a very small gallery through the 
gfanular limestone and white dolomite. Afterwards, for a 
league and a half, the road winds down a woody and undulat- 
ing deep ravine, resembling the Pass of Killiecrankie. Lower 
down, there is only a small valley or glen in the crystalline 
slates, which varies considerably in breadth, the narrower parts 
being formed by the protrusion of hornblende roclts. In the 
course of six or seven leagues, one passes from a region where 
no vines grow, into a lower country, clothed with walnut-trees 
and excellent vineyards, and then into the warm plain of Us- 
kub. Yet, nevertheless, I do not think I can estimate the de- 
scent from Kacsanik to Uskiib at more than 500 or 600 feet. 

It appears, that between the plain of Pristina and that <^ 
Vrana, the water-shed is also formed by very low eminences. The 
same is the case between the basins of the White Drina and the 
Mitrovilza. We passed from the one to the other by an imper- 
ceptible and very slight ascent, and along a boggy smooth de- 
file, situated to the west of Lapushnik. Even between Vrana 
and Komanova, the Karadagh chain presents only very low 
hills, with valleys which tend much to diminish the ascent. 
Farther to the E,, N. W., N. and N. E. of Kostendil, the hills 
around the Radomir plain, or the Upper Strymon, are very 
low, as we cannot allow more than 800 feet above the level of 
the plain for the western hills, and 1500 or 1700 feet for those 
to the east, as also for the Hill of Koniavo, to the north of Kos- 
tendil. 

The Kostendil basin is deeper than the Ttadomir plain, and is 
only separated from that of Dubnicza by hills whose elevation 
is generally under 1000 feet ; and from that of Sophia by the 
Wistoska, a hill whose absolute elevation may be estimated at 
about 2600 feet. 

This inconsiderable height of the Radomir Hills, in conjunc- 
tion with the valleys or glens, facilitates very much the passage 
from Kostendel, Duhnicza or Radomir, into the Morawa basin. 



Northern and Central Turkey. 61 

To the south, between Dubnicza and Radomir, it is only neces- 
sary to cross a small molasse hill not exceeding 300 feet ia 
height, or ve may even go round this hill if we avoid Pobo\nol 
and Tedno, and in that case the carriage road only crosses a 
small sienite elevation at Dubnicza, and an insignificant smooth 
tertiary hill to llie east of Tedno. To the north of Radomir, 
on ascending by a scarcely perceptihle acclivity, first the Emooth 
valley of the winding Strymon, and then the Gerleskarieka, one 
arrives at Gerlo (Grlo) almost without being aware of the as- 
cent. At this place a small molasse ridge is crossed, without 
ascent, by means of a deep defile or rent, running E. and W. 
and a quarter of a league in length, and after ascending a very 
little, still on molasse, the point is attained where the water bc< 
^ns to flow to the north. A gradually inclined plane \eada 
through pretty deep cross valleys to Scharkoe or Pirot, in the 
great valley of the Nissava. 

The valleys which form this small inclined plane are Nuvu- 
celskoricka, running chiefly N.E. and S.W., Nevljanskarieko. 
ruaning N. and S. and also sometimes E. and W., Lakanitschka- 
rieka, running N.E. and S.W., and Sukova, running E. and W, 
By means of these it is possible to penetrate from the north into 
central Turkey with still greater ease than by Kacsanik or 
Vrana, for carriages may be made use of along the whole line; 
and from Scharkoe to Belgrade there are only two hills of small 
extent, on which the passage of large carriages would be some- 
what difficult, or which would require some previous prepara- 
tion, viz. at one league north of Scharkoe, and at two leagues 
S.E. of Nissa (pronounced Nischa) between Banja and Topol- 
Ditzsrieka. 

Lastly, a very low pass, to the soutfi of Tchtimaii at Porta 
Trajana, separates the plain of Sophia from that of Tatar Ba- 
sardschik. The plain of Sophia is to be regarded as an upper 
subordinate portian of the great basin of Bulgaria and Wallachia. 
with which it is connected by the Iskar Valley, a cross fracture, 
as also by the bed of the Uraha or Wid. 

(The Geology ofTarhay, or itcond part n/thii Cttmmmticnt'toii, in our nexl 
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Cerigo and its dependencies. By Robert Jameson, Esq. J 
AsMstant Surgeon, 10th Regiment of Foot, Corfu. 



{Coaiinvcd fretn bat Xumber.) 



AKIUALS. 

Invertebrate Animals. — We shall now make some gcacral re- 
marks on the aDimal kingdom, as it presents itself in the island 
and its cnvirone. The invertebrate animals are numerous, more 
especially those in the lower part of the scale; but their minute ex- 
amination required more time than wasafibrded, Among the Zoo- 
phyta we met with various genera of polypi, as sertularia, flustra, 
coralUna, gorgonia, niadrepora, spongla, &c. Coral of a red and 
white colour occurs at the Ovo Rock and Dragoneres Islands, and 
is occasionally fished for in the following manner : — A diver goes 
down, makes a strong net, something similar to that used for 
oysters, fast to a coral bed, which, on being dragged along by 
people on the water's surface, breaks off branches of coral and is 
brought up when sufficiently weighty ; from repeated trials, the 
longest period those divers have been known to remain under 
water was two minutes. Sponges, also, of a fine description are 
met with along the coasts of the island. In the months of July 
and August a fieet of boats sometimes comes from the Morea 
to drag for corals and sponges, but of late years the trade has 
decreased much in value, indeed so much so as to be little pro- 
fitable. A tolerably good sponge in Cerigo sells for about six- 
pence, but, like all other commodities where they are produced, 
scarcely any thing except the dross is to be met with. 

In the class Medusaria, various genera occur on the coasts, 
but more especially after the prevalence of particular winds ; 
and in Echinadermata, the gorgonocephala, echinus, asterias, &c. 

Molluscous animals are rare on account of their forming a chief 
article of food during the long fasts prescribed by the Greek 
Church. The principal genera met with are, serpula, spirobis, 
balanus, chiton, patella, plxilas, solen, tellina, tuciua, cardium, 
terebratula, mactraj dona\, cytherea, venus, spondylus, pectun- 
culus, pecten, pinna, haliotis, helix, pupa, clausilia, troch us, turbo, 
monodonta, janthina, natica, columbetla, cassis, buccinum, fusus, 
cerithium, murex, cyprina, conus, argonauta. In violent south 
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winds, but more especially SE. or sirocco, many species of 
animals belonging to this sub-kingdom are (Iriven on shore. 
Among others, we have the Janthina fra^lis, from which the 
island is said to have derived one of its ancient names. Slrabo 
says that the first name of the island was Porphyra, and Ari- 
stotle gives the derivation of the primitive name wsj^ujouira from 
the quantity of porphyry the island was supposed to contain ; 
while others maintain that it was not from the Greek word sig- 
nifying porphyry, bill from the word purple, on account of the 
purple dye which the ancients extracted from the Janthina fra- 
gilis, abundant on the Cerigo coasts. Pausanius says (chap, 
xxi. b. iii.), *' The coasts of Laconia abound in shells which 
yield a purple dye, the best except those of the Sea of Fem- 
da." 

Like the mollusca, the articulttta are much ptized at certain 
periods of the year as articles of food. In the class Crustacea, 
examples of most of the great divisions were noticed, and in 
the fresh water streams and ponds genera of the order Amphi- 
poda. Of the class Arachnids, the genera tarantula and Scor- 
pio are common, occurring sometimes of a very large size. Peo- 
ple are sometimes stung by scorpions without greater injury 
than swelling the part, and producing a smarting pain, to allay 
which a small quantity of olive oil is used. The genera of the 
class Insecta are numerous, and require more space than can at 
present be afforded. 

Vertebrate Animals. — The animals of this great division are 
few in number, but when abundant are periodical. 

Fishes. — Migration, a subject of much interest to the philoso- 
phical inquirer, is still but imperfectly understood ; indeed, the 
facts on this head are comparatively few, crude, and ill digested. 
Tribes of the class Pisces migrate regularly every season either on 
account of want of food or diminished temperature. Some kinds 
of fish are always to be found, but others only occur in particular 
seasons, which circumstance the fishermen are well aware of, there- 
fore use different kinds of tackle and bait according to the time 
of the year. In autumn shoals of the genus Hemiramphus ap- 
pear on the coasts, and are caught by rod lines trailed along the 
surface-water; about the same period Mackerel, Crysophris, and 
Boops abound ; they are fished for in the night and taken by 



s'm €ie Natural History and Stati^^^^^ 

lopg lines thictdy set with hooks, made fast to hoops with bella 
attached, floated by calaLashes, for the purpose of infonnmg the 
fishermen of the situation of their nets. The Bpecies frequenting 
the shores, are taken by different kinds of drag-nets. During 
winter the genera Sinaris, Sargus, Pagrus, and Pagellus appear 
to abound ; and in spring tlie genera Dentex, Zeus, Sic. are of 
common occurrence. Fish-flesh varies in quality at different pe- 
riods of the year ; some kinds at particular periods become so 
bad as almost to be considered poisonous, and therefore are re- 
jected by fishermen. The genera and species most frequently 
met with in the market are Percls, Smaris vulgaris, Sargus, 
Pagrus vulgaris, Pagelhis, Crysophris aurata, Boops, Oblada, 
Serranus ecriba and cahrilla, Tngla lyra and hirundo, AIuUus 
Eurmuletus and barbatus, Scorpena, Cottus, Trachinus, Zeua 
faber, Caranx, Cybium, Dentes, Crenilabrua lupioa, Labrua 
trimaculatus, Torpedo, Ophisurus, Pleuronectes, Scyllium, Try- 
gon, Mugil auratus, Hemiramphus, Syngnathus. 

Reptiles. — Animals belonging to the class Keptiha, although 
not very abundant, yet still representatives of the following ge- 
nera were observed : Testudo gricca, Emys europaea, Chelonia 
caretta, Lacerta agilis, ocellata, viridis, Ascalabotes, Oligodon 
natrix, Viperium, Coluber hcrus, Vipcra ammodytes, Ranj es- 
culenla,Hylaarborea, Bufo communis. Every stream and marsh 
in spring teems with frogs which make a noise rather grating to 
the ear ; a species (in Corfu) of a large size produces a peculiar 
sound, somewhat similar to the name given by Aristophanes to 
the frogs of the river Acheron in Epirus, (SgEwxixoog. Indeed 
both the ancient and modern Greeks seem to have derived the 
names of many animals from their cries ; at present, in the island, 
birds arc called from the sounds which they emit. 

Our attention must ne\t be directed to a class of animals 
hi^ly interesting in themselves, and important from the part 
they perform in the economy of nature. 

Birds. — In Cerigo stationary birds are few in number, but 
hosts appear, remaining a longer or shorter period, in sjiring, 
on their passage north to spend the summer in more temperate 
climes, and in autumn on their return. Much has been written 
on the migrations of the feathered tribes, although even still 
oor data are few and incomplete, or just enough to lull n 
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absurd theoiies on the subject. I shall now give the genera and 
species met with, nut only in Ceiigo, but in the Ionian Islands 
f^erally, in different seasons of thu year. 

•Spring.-— Vultur fulvus, Falco tinnunculoides, tinnunculus, 
peregrinus, subbuteo, ru£pes, a>salon, Nisug vulgaris, Uuleo 
communis. Circus cyaneus, nifus, Otus communis. Bubo vul- 
garis, Scops vulgaris, Lanius excubilor, minor, coUurio, IVIus- 
cicapa gn»>la, albicoilis, Turdus meruta, mueicus, saxatilis, Ori- 
olus galbula, Saxicola rubicola, rubetra, ccnanthe, strapa^na, 
Sylvia rubccola, phcenicurus, tythys, Curruca turdoides, atri- 
capilla, vulgaris, cinerea, salicaria, Regulus trocbilus, vulga 
ris, Molacilla alba, cinerea, Budytcs flava, Cypselus apus, mcU 
ba, Hirundo rustics, riparia, rupestris, Alauda crislata, Fa- 
rus co^ruteus, Emberiza melanocepliala, miliaria, Fringilla coc- 
lebs, Carduelis vulgaris, Linaria cannabiua, spinus, Cocco- 
thrsuates chloris, Fica vulgaris, Garrulus glandarius, Coracias 
garrula, Upupa epops, Merops apiaster, Alcedo ispida, Picus 
medius, Cuculus canorus, Coturnix vulgaris, Columba turtur, 
livia, Charadrius morinellus, Ardea uiinuta, gai'zetta, nyctico- 
rax, ralloides, Ibis falcinellus, Nuraenius arquata, Scolopax gal- 
linago, rusticola, major, gallinula, Bailus crex, porzana, Gla- 
reola torquata, Fodiccps auratus, minor, Larusridibuudus, me- 
lanocephalus, Felecanus onocrotalus, Anser ferus, Anas rufus, 
Rhyachaspia clypeata, Tadonia boschas, sponso, peuelope, Sar- 
celJa crecca, querqueduta, Mergus aibellus. 

^umni^n— Pastor roseus, Oriolus galbula, saxicola rubicola, 
rubetra, Sylvia palustris, mclanoccphala, galactates, Hirundo 
rustica, rupesCns, Caprimulgus europa?us, Farus major, cceru- 
leus, Emberiza mclanocepbala, Fica vulgaris, Garrulus glanda- 
rius, Coracias garrula, Upupa epops, Merops apiaster, Alcedo 
ispida, Vunx lorquilla, Fterocles alchata, Ardea cinerea, nycti- 
corax, purpurea, Grus cinerea, Ciconiaaiba, Ibis falcinellus, Nu- 
menius arquata, Totanus glareola, Hiniantopus melanopterus, 
Lams inarinus, canus, Stoleda vulgaris, Tadorua vulgaris, Sar- 
eel la crecca. 

Autumju — Vultur fulvus, Fulco tinnunculoides, tinnunculus, 
subbuteo, Ksalon, rufipes, peregrinua, Nisus vulgaris, Bubo 
communis, Circus cyaneus, rufus, Scops vulgaris, Turdus saxa- 
tills, Oriolus galbula, Saxicola rubecola, lubeira, Salvia rube- 
rs. XXII. t,o xLm.—jAviuARY 1837. ^ 
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cola, phcenicurus, tythys, Motacilla alba, cinerea, Budytes 8^ ^ 
va, Cjpselus apns, mclba, Hirundo rustica, riparia, rupestri^ | 
Capritnutgus europaius, Garrutus glandarius, Coraciaa garrul^ i 
Upupa epops, Merops apiaster, Alcedo ispida, Yuox torquillaf | 
Cuculus canorus, Cotumtx vulgaris, Columba turtur, livia, Ch^ 
radrius morinellus, Totaaus glareola, CBdicnetnus crepitaoa^ 
Vanellus cristatus, Ardea cinerea, minuta, garzetta, oycticorax, 
ralloides, Cicoaia alba, Nunienms arquala, Scolopax rusticok^ 
gallinago, Gallinula major, Rallus crex, porzana, Podiceps hik 
nor, auratus, Lams canus, mariaus. 

Winter. — Some of the above Accipitres at intervals ; Turdua 
merula, muaicus, pilaris ; the Saxicolie as in spring, also the Cue- 
rucie and ReguH ; Budytes flava, Alauda cristaLa, Farus major, 
cceruleus, Emberiza miliaria, Fringilla ccelebs, carduelis, vulg»> 
ris, Linaria cannabiaa, spinus, Coccothraustes chloris, Picus m^ 
diua, Ardea nycticorax ; Scolopacea as in autumn ; Larus ri& 
bundus, melanocephatus, Pelecanus onocrotalus ; and Lamelli. 
rostres as in spring. 

Stationary Birds.— Vf iih regard to the Accipitres, I have 
not yet ascertained whether any of the species are stationary ' 
throughout the year. Turdus cyaneua, Pyrgita vulgaris, Co»« 
VUB corax, monedula ? Perdix rufus remain all the year round. 
There ere several others of which I am still uncertain. 

On reviewing this list we are struck with the few indigenous 
species. It shews the route many genera take in performing 
their migrations, and points out a wider range to some species 
than hitherto known : the Sylvia gulactoles is only as jet known 
to occur in Spain, and the Stolida vulgaris, although not com- 
mon, may be added to the catalogue of European species. A 
general notice of how the migratory flocks occur may not be 
uninteresting. As to the period when different species appear, 
much depends on whether the weather is warm or cold, being 
early in the former instance, and late in the latter. When the 
winter is scarcely dnished, those birds which appear early in 
England arrive here, while the latter species and our summer 
viutants are first observed about the end of spring ; again, 
about the middle of autumn, the summer visitants of this place, 
or richly plumaged birds, depart, and are succeeded by those 
with less gaudy tints from the north ; but the most sombre of all 
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amve about the be^nning of winter, and are the first to depart 
in spring. 

The flocks of quail which appear here in spring and autumn, 
are considerably reduced by various destructive means of the 
inhabitants; but the most singular is that of finding them by 
^ogs, someihing similar to a lurcher, and then catching them 
with band-nets. Two, or a party of three, go sporting in (his 
way ; each net has a mouth somewhat oval, stidened by a rim of 
wood two or three feet long, attached to which is a net of a pro- 
portionate bulk ; to this border is fastened at one end a pole, ten to 
fourteen feet long, and with such a weapon a party of three will 
secure twenty or thirty couples during the day in the following 
manner. When the dog makes a point, the party comes up to- 
wards the spot in difierent directions, holding their nets by the 
ends of the poles, and if the quails lie so close, as they do in bushes, 
as to allow the party to touch each other's nets, then the dc^ is 
driven in to put them up. On rising, each man strikes at a bird 
with his extended oval-mouthed net, twisting it in the air to en* 
tangle his game, and, when expert, seldom misses. On their 
first arrival, the quails are often so much fatigued as to be ta- 
ken by tlie hand, or nets of the simplest construction. In spring 
they are thin, and scarcely worth the trouble of procuring, 
wb'de in autumn they are fat, and much prized as delicacies. 
Great numbers are preserved, and fattened for the table, but 
unless great care is taken they die (juickly ; several experiments 
have been made here in autumn by private individuals, of seve* 
ral hundreds at a time, but they always died off before the cold 
weather had fairly commenced. 

Quadrupeds. ^Fram the preceding description of the islands, 
we would naturally infer a scarcity of wild m am miferous animals, 
and their being well adapted, in the milder parts of the year, for 
pasturage. In former times, that animals of a large ^ze existed 
in Cerigo in a wild state, we are entitled to infer from the fossil 
organic remains now existing, and already noticed ; indeed, in 
the time of the ancient Greeks it would appear, that an island 
on the coast of Greece, at a short distance from Cerigo, took its 
name from the number of deer it contained. At present, the wild 
mammiferous animals existing are Canis aureus, Vespertilio mu- 
rinus, BhiooJophus ferrum-equinum, Mustek ioma,\>C!^u& 'CMia- 
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dus, cuntcitlus, Mu9 niusculus, rattus. Musiela foina is much 
dreaded by the peasantry from the havoc it makes amongEt their 
poultry ; ihey have many contrivances for its deatruttion, which 
keep its numbers in check. The ooly locality for the Lepus cu- 
niculus is in the crevices of one of the Dragoneres island?, 
and it may have been brought thither by tlie bands of pirates in- 
habiting it ; and, in fact, it was a famous rendezvous in the 17th 
century. A key aa the spot is to the Levant, none could be more 
favourable to sudi people. Merchantmen, from the nature of the 
winds there, could have only escaped them accidentally, and 
they must have assumed the authority of Cerberi of the then 
passage of eastern commerce. 

Of domestic mamuiifera sheep are the most abundant. There 
are scarcely a dozen horses in Cerigo. Mules and asses, on an 
average for five years, there are annually 871 ; homed cattle 
3132, goats 652^, and sheep 16,809, In Cerigoito, mules 
and asses 9,0, homed cattle 153, sheep SOS, and goats 806. 
The oxen are short and stout, usually of a dark brown colour. 
They are used for agricultural purposes, and the fevi fed for 
slaughter are those either useless from age, or purposely im- 
ported from Greece. Cabbage and other succulent vegetables, 
often withered and unboiled, are used for fattening, to which 
circumstance We may in a certain degree attribute the bad qua- 
lity of the flesh. More attention than has ever yet been 
paid here to this subject is much required. Sheep are small, 
and of a while or grey colour, but sometimes entirely or partly 
brown or black ; there is a large variety with a much broader 
tail than the others, which seems to have been derived from the 
African breed. Mutton is better flavoured than usually met 
with in this part of the globe. The goal is much valued for 
many reasons. It varies in appearance as to colour, although 
black with while and brown markings are the most common ; a 
few varieties almost entirely while or brown are generally met 
with in a large flock. Many shepherds have names for their 
goats from the forms and colours of the markings. Sheep com- 
mence to bring forth in November, and goats somewhat later. 
Kids' flesh is delicate -and well-flavoured, but goats' is coarse 
and ill-tasted. Cows are never milked, goats and sheep only in 
spring : from the milk of the latter a dry peculiarly flavoured 
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cheese is made, suited to the native taste, for they will tell you 
English cheese tastes and smelk too strong. Goats^ milk having 
more solid contents than any other kind used by us, is more 
nutritious, and better adapted for making cheese ; on the same 
account, it keeps longer than other milk, a circumstance well 
known here among the peasantry. The peasantry are perfectly 
aware of the difference the kind of pasture produces on goats 
and sheep ; the former are usually led to the higher or li^ss fer- 
tile parts of the mountains, and the sheep are kept In tiio more 
richly verdured valleys. 

The hog is an inmate of every peasani''s cottage. Omnivo- 
rous as it is, nothing escapes it. During the olive season, how- 
ever, swine become fattest, and are then slaughtered in consider- 
able numbers. Every part of the caicass is useful in domestic 
economy, even the very entrnils are used as sandal ties, Hog 
and goat skins are still used for holding oil and wine in traos- 
porting theai from the country to the market. Again, hog skins, 
after a rough tanning, are cut up, and made into sandals or 
common Greek shoes, called frseiv^f, which are much prized for 
travelling in a. rough country like theirs. 

The ass and the mule are the exclusive beasts of burden in 
Cerigo, and for the uses to which they are put, arc certainly pre- 
ferable to horses. 

There are two well-marked varieties of dogs in Cerigo; one 
of which, imported from Candia, is about the size of our 
greyhound, with a head similar to it ; gensral shape of body also 
like, but stouter, and covered by longiah dark grey coloured 
hair : the other is the common dog of the island, which more 
nearly resembles our shepherd's dog than any other I have seen. 
Boih have good scent and speed, but so remarkable are these 
qualities in the Candia variety, that nothing can escape it in the 
shape of game. When talking of quail, it was this kind of dog 
alluded to, and it is highly prized by the Cerigots. 

(To bscwdinaed.) 
CoMU, April S2. 1Q36. 
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Biographical Notice of the MutaUo M. Liskt-Geoffrogy Corre- 
spondent of the Academy of Sciences Jbr the Section qf Geo- 
graphy and Navigation. 

JsAN Baptists Lislbt-Geoffbot. a mulatto of the first 
degtee, was born Id the Isle of France, on the S8d August 176S. 
By means of his amiable disposition, great perseveranee, and ex- 
cellent character, he succeeded in overoonnng the obstacles which 
the cupidity and prejudices of the colonists, as well as the influ- 
ence of custom, had so long imceasingly opposed to the moral 
and intellectual improvement of men of colour. Liislet-Greoffiroy 
liever left the African Archipelago, in which he was bom. The 
just reputation which he had obtained by the age of thirty, ex- 
tended across the seas, and procured for him, in 1786^ the ho- 
liourable title of Correspondent of the Old Academy of Sciences ; 
an honour which he acquired by means of tlie almost insignifi- 
cant resources which the Ide of France could ofier to men of 
study before the revolution cS 1T89. I believe that M. Lislet 
is the first of his race on whom Europe has confenred academi- 
cal honours. This circumstance, however, is net the only one 
deserving of attention in this case. I observe that at tiie same 
meeting of 23d August 1786, when this learned mulatto was 
nominated, that the Academy likewise enriched its lists of cele- 
brated names with those of Dubuat and Spallanzam, and that it 
appointed the venerable Duke de la Rochefoucauld to be the 
immediate correspondent of M. Lislet. In this association of 
names there would have been enough to overturn completely 
the notions of the planters, had not the well-known gentleness, 
virtues, and general knowledge of M. Lislet-Geoflfroy long since 
placed him in a privileged position, before which the most deep 
rooted prejudices disappeared. 

When the academies were abolished in 1798, M. Lislet-Geoff- 
roy, like all the other associates, lost the title of which he was so 
justly proud. Its renewal, as correspondent of our present sec- 
tion of Geography and Navigation, is dated so late as 7th May 
1821 ; but before this can be imputed as a neglect, it must be 
added, that the Academy, in spite of the rigorous nature of its 
rules, did not wait for a vacancy in order to replace him. I will 
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add, that if the name of M. Lislet Geofiroy does not appear 
among those of the correspondents of the old Academy, which 
the Mathematical Class of tlie Institute e^erly attached to it, it 
is only because the difficulty of communicatioD between the me* 
tropolis and the Isle of France, during the wars of the revolu- 
tion, rendered it impossible to ascertain whether the skilful geo- 
grapher still lived, when the Institute was established. What- 
ever may be said of this, there will therefore be no reason to 
speak of the prepossessions of power, of the aristocracy of the 
skin, nor of prejudices truly unworthy of enlightened men. 

A life, however long, passed wholly on a small island in the 
middle of the Southern Oceau, must necessarily ofier few inci- 
dents worthy of being remembered. At all events, if any thing 
wonderful marked the career of jM. Lislet, his European corre- 
spondents have not been made acquainted with it, AVe know 
only that whenever a vessel arrived at the Isle of France, he im- 
mediately abandoned his retreat and favourite occupations, and 
became, by day and night, the willing guide to all who sliewed 
the slightest desire to avail themselves of his knowledge. In 
1771, M. Lisiet accompanietl Commersou in his voyage to the 
Ifle of Bourbon. In remembrance of this excursion, M. Bory 
de Saint-Vincent has bestowed the name of Piton-Liskl on a 
volcanic mountain of that island, near a xemarkable circular de- 
pression of the ground known in the country under the name of 
Troublanc. If tiie necessity of terminating this notice in a short 
time left me leisure for it, I could extract i'rora the relations of 
most of ouroavigators in the southern regions, testimonials of re- 
elect as 6igni£cant and honourable to M. Lislet-Geoffroy as 
that which I have mentioned. 

The following, I believe, are the principal productions enU- 
tliu^ M. Lislet to the gratitude of the scientific world : — 

Map of the Isles of France and Bi-'unioii, drawn up on the 
observations of Lacaille, and a multitude of particular plans, by 
the author ; published by order of the Minister of Marine in 
1797. 

The same map, second edition, corrected from new observa- 
tions; published at Paris in 1802, 

Chart of the Sechelles, according to observations made by the 
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author during numerous Toyages in the midst <^ this d«i^|ei)Ous 
archipelago. 

Map of Madagascar. This was published by order of the 
Bngiish Gk>vemment after the Isle of France had ceased to form 
one of our colonies. 

In the map of the Isle of France, which accompanies the 
Voyage of M. Bory de SaifU-Vincent to the Jour principal 
islands of the J/rican eats, the mountiuns are designed, as the 
learned traveller himself declares, according to a plan of M. 
Xtislet-Geoffroy. 

Peron has published, in his Voyage of Dieccfoery io the 
Southern Lands j a table of the heaviness and relative strength xif 
many different kinds of wood belonging to the Isle of France, 
which was communicated to him by M. Lislet-Greoffioy. 

The oak of £urcq)e aiq)ear8 in this table as a standard where- 
with to compare the results which various natural philotc^hers 
have obtuned by operating on substances of the old continent. 
It only occupies the sevente^ith place with regard to wdght, 
and the nineteenth in respect of strength ! 

The almanacs of the Isle of France ccmtained various sden- 
tific articles by M. Lislet (one among others on the mountain 
named Pitrebot), which shew all the varied knowledge of their 
author. The experiments by means of which M. Lislet proved 
that the shoal known under the name of Isle Plate, was formed 
by the debris of the old crater of a volcano, have been justly 
appreciated by geologists. 

The interesting account of a voyage to Saint-Luce (Isle of 
Madagascar), made in 1787, is found in the second volume of 
Malte-Brun^s Annates des Voyages. 

I may affirm, in conclu»on, that the most important labour 
which M. Lislet ever undertook, and on which he never ceased 
to bestow the most scrupulous care during his long life, and 
which will enable us to fix definitively the climatic circumstances 
of the Isle of France, will not be lost to science. I remember, 
indeed, that M. de Freycinet, who, in 1818, carefully compared 
the meteorolopcal instruments of the Urania with those of M. 
Lislet, obtained from that natural philosopher a series of tables 
embracing an interval of more than thirty years. When these 
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Ubles are properly drawn up and arranged, they will shew with 
all the necessary precision, 

The mean and extreme temperatures of the Isle of France ; 

The height of the barometer at the level of the sea, at the 20° 
of south latitude; its diurnal and monthly variation ; 

The extent of the changes of atmospheric pressure which an- 
nounce or accompany the dreadful tempests which commit such 
ravages in tropical regions : 

The mean height of the annual fall of rain, and the enormous 
differences which exist between the dry years and the wet years, 
whether in regard to the total quantity of water collected, or 
the number of rainy days, fijc. &c. 

A note which I have just received from the Isle of France, 
informs me that M. Lislet continued his observations till the 
close of the year 1834 ; they therefore embrace upwards of half 
a century. Fifty years of observations made by the same per- 
son, in the same place and with the same instruments, cannot 
fail to throw much light on the question now so much agitated 
respecting the climatic influence of clearing of wood in this long 
interval ; indeed the mania for this has not been less active in 
the colonies than in Europe. 

M. Lislet-Geoffroy died on 8th February 1836, at the age of 
nearly eighty-one years, with the title of Hydrographical Engi- 
neer of the Mauritius. Under the French Government, he was 
promoted, during the war, to the rank of Captain of Engineers, 

Additional Details respecting him by M. Bory de Saini-Vin- 
eenf.— In the notice given by the Perpetual Secretary, the vir- 
tues and merit of the philosopher whom we have just lost have 
been worthily appreciated. I ask permission of the academy 
to add something to this notice, in order to make you better 
acquainted with a man of colour whom I have mentioned in the 
Essay on Man (of which I have the honour to present you with 
a third edition), for the purpose of demonstrating that one may 
be a Negro, or nearly so, without being condemned by nature 
to that degree of intellectual inferiority which, it is pretended, 
must be the condition of the ulotrique species. 

A magni6cent map of the island of Mauritius, engraved in 
England in 181*, and which I have the honour to exhibit to 
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the Academy, is one of tbe works of M. LisIet^GeoiAogr ^viiidi 
has been omitted in the catalogue of bis scientific works. The 
general map of the two idands of France and Boarbon, cited in 
the notice, and in which, it will be reooUected, I marked, in re- 
gard to the first of tiiese islands, the figure of the mountains, 
had them indicated obly at a very few points, and without any 
of tbe details winch are so well expressed ia this. 

The father of Lislet-Geoflroy, as far as I r e men rt wr the account 
I bare heard of him, was bom at Paris, but his relatioiis belonged 
to Bretagtie. Having gone to the Isle ci France at some period 
between 1780 and 1740, be there bought and married, according 
to all the regular forms, a Caffre negress, whom I remember to 
baveseen when at a great age, and the object of the HKMt affection- 
ate attentions, in die pretty bouse which their exedlent son had 
buUt. The latter was then somewhat upwards of fortjMlve years 
of age. He related to me, that Commerson and Bemardin de 
Shunt Pierre had successively been guests in his fiither^s house. 
The former having undertaken to explore Bourbon, or rather 
Muscardgne, lislet, who was already acquainted widi the coun- 
try, was chosen as guide ; and the oorrei^cndent whom you 
have just lost, then very young, also accompanied them. A 
valuable and permanent memorial of this scientific excursion re^ 
mains on the plain of the Caffres, a neariy central plateau, ele- 
vated 600 or 800 metres above the level <^ the sea. Lislet- 
Geoffroy's father had brought strawberry plants from Europe, 
which he carefully cultivated in his garden at Port-Louis, but the 
heat prevented them succeeding. By the advice of Commerson, 
the impoverished plants were transported by the three travel- 
lers to the plain of Caffres, where they prospered to such a de- 
gree, that, on my arrival, the heights of the island were entirely 
Covered with them. The plants had in many places entirely 
occupied the soil, and choked the indigenous vegetation. In 
the fruit season, I saw, in 1801, spaces which appeared entirely 
i^ with them ; imd I may affirm, without exaggeration, that 
one could not walk along the ground without stainiiig the feet, 
even above the ankles, with a kind of marmalade mingled with 
volcanic ashes. 

Furiker Biographical Details ofM. Ltdet-Xkt^rem^ commu^ 
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nicated btf M. Arago.* — " I was born in ilie Isle? of Bourbon 
28d August 1 775. My nwrther was a negress of Guinea, named 
Niama. She was the daughter of Touca Ninmba, King of 
Galam, who was made prisoner in a war, and massacred, along 
with all the males of his family, acxwrding to a practice sufli- 
cieDtly common in these countries. 

" My mother, then ahout nine years of age, was made a 
slave, and sold to the agents of the company, who sent her to 
the Ide of France about the year 1730. M, Geoffroy obtained 
her from M. David, governor of this colony, in order to restore 
her to liberty. She followed him to Bourbon, where she solaced 
him with every attention in old age. 

" M. Geoffroy took charge of me in my infancy, and educated 
ine himself; he taught me the first principles of drawing and 
mftthematicE ; and wished likewise to teach me Latin, but in 
this study I made little progress. As I had no fortune, he 
made me enter the service at my fifteenth year, and shortly after 
I went to the Isle of France, where M. te Chevaher de Trome- 
lin, conceiving that he observed in me an inclination for the sea 
service, employed me at the works of a new bridge which he was 
building. Having thus his instruments and books at my dis- 
posal, I applied myself to tl)c study of mathematics and astro- 
Dosty. Not being able to procure instructors, M. de Trome- 
lin was very ready to aBsist me with his advice, and to encou- 
rage me. It is to this generous patron that I owe the little 
knowledge I have acquired, and my advancement in the ser- 
vice. From gratitude, and still more from attachment, I em- 
barked with him at the commencement of the war of 1778 in 
the capacity of assistant pilot. 

"Iobl^nedinl780 the occupation of draughtsman to the mili- 
tary engineers of the Isle of France. 

" On 23d August 1786 I was elected correspondent of the 
Royal Academy of Sciences of Paris. I have sent to this learn- 
ed society a series of twelve years' meteorological observations, 
and a number of experiments on the strength and weight of 
the woods found in this colony, made by M. Malavois, and 
which I was engaged to continue after his departure. 

" These details are fumislieil by a letter of W. Lislet-GeoRroy'i, written 
to T/l. le Baron de Zacti, and -communicated by ?il. Wartmaun of Geneva. 
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" la 1787 I was sent by the Governor- General to the Bay of 
S^nt Luce in the south of the island of Madagascar. I drew 
up the map of this bay, and of the country for fifteen leagues 
ioland, and I likewise visited the thermal waters of the Valley 
of Amboule, specimens of which I transmitted to M. le Due de 
Rochefoucauld at Paris. My journal was printed in the Mo- 
dem voyages. 

" In 1788, I was appointed to draw up the map of a part of 
the Isle of France ; this was sent to the depot at Paris, and 
procured me the commission of Geographical Engineer. During 
the disastrous period of the revolution, I was so fortunate as to 
assist in preserving this colony from the misfortunes and cala- 
mities which overturned the rest of our western colonies. True 
to my principles, I wished to deserve the confidence of ray su- 
periors and that uf the people of colour at whose meetings I al- 
ways presided, and we succeeded in escaping the troubles with 
which we were threatened in 1794. 

" At this period M. Gcoffroy adopted me, by an authentic act, 
and I assumed his name, that of Lislet-Gcoffroy, which I now 
bear. 

" This same year the Administrators-General sent me on a mis- 
sion to the Sechelles islands ; I there made various observations 
on the bays, harbours, islands, and dangers of this archipelaga 
At my return Genera! Malartic appointed me an assistant-of- 
ficer in the body of military engineers. 

Cuptain-Gencral Decaen, on assuming the command of the 
Kastern Colonies in 1803, confirmed me in the rank of captain. 
At the capture of the Isle of France, he named me chief of the 
commission for the inspection of the place. When this opera- 
tion, and all others that depended on practical engineering, 
were completed, it was impossible for me to repair to France 
according to the terms of capitulation, as I was then fifty-five 
years old, and had the misfortune to lose my wife in 1804, who 
left me two children of a tender age, the objects of all my cares 
and solicitude. 

Under the English Government, M, Farquhar, Governor of 
of the Isle of France, sent a corvette to the coasts of the northern 
parts of Madagfiscar, and particularly the bay and harbour of 
Louiqui. I formed one of the commission Appointed for the 
purpose, and was entrusted with all relating to geography. 
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This voyage afforded me an opportuDity of making many new 
and very important observations, in correcting the map of iliis 
great island, and completing that of the Archipelago on the 
nortli-east, at which I had worked for so long a time. 

The map of the Isle of France which I drew up with much 
care, and the accuracy of which I can vouch for, was engraved 
in England, by order of the Quarter-Master- General. I sent 
it to the depot at Paiis, but it appears that it was intercepted 
on the voyage in 1808. 



On the Composition of Bitumens. By M. Boossingault. 

The bitumens which arc so abundantly spread over the face 
of the globe, and whose uses are every day becoming more varied 
and extensive, have hitherto been little examined. If we except 
thelaboursof M. de Saussure upon the naphtha of Amiano, we 
are nearly in complete ignorance concerning the intimate nature 
of these bituminous compounds. 

It is to this insufficiency of the data supplied by chemistry 
that ne must attribute the confusion into which most mineralo- 
gists have fallen in their attempts to classify the difiereut bitumens, 
A systematic place can easily be assigned to naphtha, idriaiine, 
and mellilite or honey-slone, but when we come to petroleum we 
get involved in difficulties ; this substance usually met with in a 
liquid state, now becomes viscid, and successively presents all 
possible degrees of consistence, till »c arrive at asphaltum, which 
is solid and brittle. We arc generally led to admit that the bi- 
tumens owe their fluidity to naphtha ; but the results of the pre- 
sent investigation shew that there is no ground for this supposi- 
tion. The attention of the author was first directed to the viscid 
bitumen of the Departemeni dtt Bas-Ithin. After describing the 
method in which the bituminous sand is treated, he gives a ra- 
pid sketch of the locality of bitumens { and shews that the im- 
mense masses of mineral pitch which are found on the banks 
of the River Magdalena, at Payta, upon the coast of Peru, 
have a geological position precisely similar to that in which we 
find bituminous impregnated sands in Europe; that is to say, 
\a formations which we must refer to the supercretaceous group. 
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The only eontradictory fact ojqpoied to this ooncliincm is thtft 
recorded by M. de Humbokft^ when he states, that at La Ponta 
d^Araya^ m the Gulf of Cariaoo^ he saw petroleum issuing 
from mica-slate. 

The bitumen of Bechelbroun is viscid, of a very deep biowa 
colour. The uses to whidi it is apphed have procured for it 
the name of mineral greaie. 

Heated to IfbO^, this bitumen does not yidd any psodiict; 
but, on distilling it with water, an oily principle is procured, 
which is volatile, of a pale yellow colour, and in which analysis 
shews there is nothing else than carbon and hydrogra. As this 
carburetted hydrogen appears to constitute Ae jHnacipal liquid 
of bitumens, the author designates it by the appellation Petro- 
line. 

PetroKne boils at 980P of the mercurial thermometer; its 
odour is that of bitumen ; at XI* its weight is 0.891 , even at a 
cold of liP it does not lose its fluidity ; alcohol dissolves it in 
small quantity, and it is much more sduble in ether. It con- 
tains carbon 0.885, hydrogen 0.115, and is consequently isomer 
ric with the essential oils of turpentine, lemon, and copaiba. 

By using the methods employed by M. Dumas, it is found 
that the density of the vapour of petroline is equal to 9.415, 
whilst calculation indicates 9.588. This is precisely double the 
weight of the vapour of the essence of turpentine. If we ad- 
mit that four volumes of vapour constitute an atom of petroline, 
its atomic composition will be as follows :— 

Carbon, 80 atoms, . . 3060.8 
Hydrogen, S4 atoms, • • 400.0 

3460.8 

Independent of the petroline, there exists in the bitumen a black 
solid substance, which is absolutely insoluble in alcohol, and 
soluble in ether. M. Bousauigault names this product Aipfud" 
tine, because it forms the base of that species of mineral which 
mineralogists describe under the name of aspbaltum. 

Jspfudtine may be procured by subjecting bitumen puri- 
fied by ether to the cc^itinued action of a temperature of 
240" or 250". Asphaltum is solid^ very black and brilliant^ its 
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fracture coDcboidal ; at a temperature of SCM3° it becomes soft 
and elastic, and is decomposed before the blowpipe. It coDtains 
Carbon, 0.753; Hydrogen, 0.099; Oxygen 0.148, a compo- 
sition which is represented by the formulary C. ^. H. " 0^ which 
indicates that asphalttne is the result of the oxidation of pe> 
troliae. 

The bitumen of Bechelbronn, purified by ether, seems to be 
nothing more than a mixture of petrollne and asphaltine. It 
contains Carbon, 0.870 ; Hydrogen, 0.1 12 ; Oxygen, 0.018. 

On the whole, then, it would appear that glutinous bitumens 
are mixtures, probably in all proportions, of two substances, 
which we can isolate, and which have each a definite composi- 
Uon. One of these principles is solid and ii.Yed, and in its oar 
ture approaches to asphalt ; the other liquid, oily, and volatile 
resembles petroleum in some of its properties. Hence we 
may readily conceive how the consistence of bitumens varies 
in a way we may call indefinite ; its degree of fluidity being 
regulated by the relative proportion of the mixture of its in- 
gredients. 

The analogy which exists between the asphaltine and the 
ssphaltum of mineralogists, led rae, says the author, to inquire 
if this analogy is maintained in their composition ; I have sub- 
mitted the asphaltum of Coxitambo (Peru), which may be coa- 
sidered as the type of the spedes, to analysis. This asphaltum 
has a fracture which is eminently conchoidal, with a high degree 
of lustre. The weight is 1.68; it is decomposed before the 
blowpipe, and when burned leaves 0.0016 residuum. It contains 
Carbon, 0.760; Hydrogen, 0.095; Oxygen, 0.155. 



Memoir on the Chemical Composition qfJsses^ Milk. By 
M. E. Peligot.* 

These researches have been undertaken for the purpose of 

ascertaining whether the changes which are produced by asses' 

milk in the animal economy are owing to the differences in the 

proportion of the constituent elements of this liquid ; and, sup- 

■ Read to the Acudemic des Scieocei of Paris. 
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posing this conjecture to be verified, to determine the circum- 
stances which influence the relative qualities of the proximate 
principles. 

The method which M. PSligot followed consists in sub- 
mitting a certain quantity of milk, the volume and density of 
which was noted at the commencement, to the heat of a vapour- 
bath. When the residuum ceased to lose more by evaporation, 
it was weighed; it was then treated with a mixture of alcohol 
and ether, which removed all the fatty matter; it was again 
subjected to heat and dried, and then weighed, and the differ- 
ence of the two numbers gives the weight of the butter. Fre- 
quent washing with cold water separates the sugar qfmiUe from 
the caaeum^ the quantity of which is then determined in the 
same way as was the greasy or caXj matter. 

The density of asses^ milk varies from 1080 to 1085, water 
being 1000. It is very nearly the same as cows' milk, which, 
however, contains a considerably greater quantity of scdid mat- 
ter. This result, which appears contradictory, is explained by 
the large quantity of butter in cows^ milk compared with the 
other, which contributes to diminish the denaty. 

Ass-milk differs much from other milks ; owing eq)ecially to 
the great proportion of sugar of milk which it contains ; and it 
is to the preponderance of this ingredient, according to M. Pe- 
ligot, that we are probably to attribute its chief medicinal vir- 
tues. 

As an average of sixteen analyses, the author finds that 100 
parts of ass-milk contains ■ 

(Butter, .... 1.29 
Solid matter, • 9.63 . . < Sugar of Milk, . 6.29 
Water, . . . 90.47 (Caseum, .... 1.95 



100.00 



The proportion of the solid matter obtained varied from be- 
tween 7 and 11 per cent, of the milk; it is someUmes, though 
rarely under 7 per cent. 

The composition of asses^ milk may, like that of other milk, 
vary under the influence of difierent causes, and especially un- 
der that of nourishment. For the purpose of manifesting the 
effects produced by this last cause, the same ass was fed with 
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different kinds of nourishment for k continued time, and at the 
end of not less than a fortnight of this uniform regimen, its milk 
was submitted to analysis. 

Ist Experimmt. An ass was fed for a month with carrots 
freed from their leaves: at the end of this time its milk con- 
tained, in every 100 parts, 

(Butter, .... i.as 
SoliH matter, . 8.H9 . . ^ Sugar of Milt, . . 6,62 
Water, . . . 91.11 (Caseum, .... 1.63 

lOaOO 8.89 

This milk, evaporated to dryness, appeared of an oraDge colour, 
and exhaled the smell of carrots. This ass ate 18 kilogrammes 
weight of carrots a-day, equal to 39 lb. 11 oz. 10 dr. 

2d Experiment. The same asB was then furnished with red 
beet-root; and, at the end of fifteen days its milk shewed the 
followtDg composition : 

(Butter, . , 1.31) 

Solid matter, . 10.33 . . ^ Sugar of Milk, . . 6.61 
Wateo:, . . . 8S.77 (Caseum, .... 2.33 

100.00 10.23 

This is the nourishment which made the milk moat rich in solid 
mattci'. The ass ate ^1 kilogrammes of beet in the day, equal 
to 461b. 5 oz. 9 dr. 

3d Experiment. To the same ass was given for a month 7 
kilogrammes of bruised oats a-day, equal to 15 lb. 7 oz. 3 dr., 
and 3 kilogrammes of dry lucern, equal to 6 lb- 9 oz. 15 dr. ; its 
milk, at the end of this time, contained 

(Butter, , , . , l.ia 

Solid matter, . 9,37 . . -^ Sugar ofMilt, . . U.42 
Water, , . . 90.03 (Caseum, .... 1.55 

100.00 0.37 

ith Experiment. The same ass was fed for a fortnight on JM- 

tatoes, and its milk then supplied the following analysis : — 

(Butler, . . 1.39 
Solid matters, . 9.29 . -! Sugar of Milk, 6.70 

Water, . . . 90.71 ICaEegiu, . . 1.20 

100.00 8.S0 

I'rom these analyses we are led to conclude, that the beet-root 
is tliat nourishment which furnishes milk most rich in solid mat- 
ter, next succeeds the mixture of lucern and oats, then the po- 
tatoea> and lastly the carrots. M. Fcligot, moreover, endeavour- 
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ed to ascertain the different specific gravities of the milk pro* 
cured und^ the different kinds of feeding. The w«ght was 
found greater according as the quantity of solid mattor exist- 
ing in the milk was greater. Thus there was collected, nine 
hours after the previous milking : When fed with 

Beet, . 1.500 kil. b 31b. 408. 1&A dr. or 3.3 lb. 

Oats and Lucem, 1.500 ... b 3 ... 4 ... 15.5 ... or 3.3 ... 

Potatoes, 1J250 ... «» 2... 12... 2.2ft... or S.74... 

Carrots, • 1 ... •> 2 ... 8 ... 5 ... or 2.9 ... 

I have mentioned, says M. Pdligot, the time which elapsed 
since the previous milking, because it is one of those circum. 
stances which has a great effect on the quantity of the principles 
discovered in the milk. That we might be able accurately to 
measure the influence of this cause, the fbUowing experiments 
were made. The milk of the same ass was collected an hour 
and a-half after the previous milking, then after tax hours h^ f^ 
elapsed, and then when twenty-four hours had expired. 

After 1| honr. Aftertflioon. After 24 bona. 

Butter, . . 1.55 1.40 1.23 

Sugarof Milk, . a65 6.40 6.33 

Caseum, . . 3.46 1.55 1.01 

Solid matter, . 11.66 9.37 

Water, . . 8&84 90.63 




100.00 100.00 100.00 

It will thus be seen that the proportbn of solid matter be- 
came less, or, in other terms, the milk became less and less 
rich, in proportion as a long time elapsed after the last milking. 
As this result is directly contrary to the commonly received 
opinion, the author was apprehensive it might have heea reached 
through some accidental means, or, perhaps, because the usual 
and proper limits in which the milk is secreted had been exceed, 
ed. He therefcn-e instituted a new set of experiments, taking 
the milk at an interval of six hours^ and twelve hours after the 
former milking. 

Six iKNiBalUrfbniier milking; TwtlrehoiuiallH; 
Butter, • . 1.73 1.51 

Sugar of Milk, . 7.00 a70 

Cteeum, . . 1.25 1.10 



Solid matter, . 9.98 9.31 

Water, . 9ae2 90M 



• l*».<to 100.00 

But not only Aod thie miRc vary in its composition according to 
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the greater or shorter time which elapses from the previous 
milking; the analysis presents, moreover, sensible differences 
according as it is taken from the early or late drawn portion of 
the same milking. Thus when the milk drawn without inter- 
ruption, and of course at the same milking, after an interval of 
nine hours from the former, is divided into three distinct por* 
tioDs, the following is the result : — 

Flnl Third. Middle Third. Lait TtOtd. 
Biilter, . . . 0.00 1.02 1.B2 

Sugar Df Milt, . (i.SO 0.48 6.45 

Caeeum, . . I.7I1 1.95 2.9S 

Sdid matter, . 9.22 10.45 10.94 

"Watei^ . . 90.78 80.55 8fl.86 

100,00 100.00 100.00 

Thug, in the same milking, the richest is that which is last 
procured, a fact in accordance with the universal opinion of 
those conversant with the concerns of the dairy ; and also with 
the experiments of M. Deyeus, and of Parmentier on the pro- 
portion of butter contained in the different portions of the milk 
obtained on the same occasion. 

In finishing his labours, M. PuHgot endeavoured to ascertain 
if the introduction of certain mineral substances into 'the food 
of the animal passed into the circulation, and affected the milk. 
For ten days thirty grains of the iodide of potassium was admi- 
nistered to an ass, and its milk was then submitted to analysis. 
After being evaporated to dryness, the residuum was heated in 
a platinum crucible : the part which was soluble in water, after 
being acidified by sulphuric acid, gave, by means of a solution 
of starch and chlorine, a very sensible tint of blue. This milk, 
therefore, contained iodide of potassium. Common salt given at 
the rate of three ounces a-day was recognised in the milk by its 
flavour, and was also made apparent by analysis. Chlorine 
given at the rate of five grains a-day, and to the extent of twelve 
grains, could not be traced in the milk ; nor could it be disco- 
vered in that of a she-goat, which had taken the same quanti- 
ties. Thijty grains of the bicarbonate of soda were given for 
ax successive days to an ass. At the end of this time its milk 
was found highly alkaline the moment it was drawn, — the ex- 
periment being made upon fifteen different milks. Usually the 
new drawn milk of the ass exhibits acid properties. 
r2 
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Farther preliminary Notices regarding FossU In/iisoria. By 
Professor C. 6. Ehrekbebg. (Communicated to the 
Royal Berlin Academy of Sciences.) * 

I HAVE already communieated the fact, that the polishing 
slate (PoUerschiefer) of Bilin in Bohemia, which is a member of 
the tertiary formation, consists chiefly of the siliceous shields of 
the Gaillonetta dtstans^ and some other infusoria, without any fo- 
reign cementing ingredient. The less interesting and newer 
Kieselguhrj and the Bergmehl of Santafiora, consisting of the 
shells of larger infusory animals, are more suited than the po- 
lishing slate to prove the existence of such fossil (urganic beings, 
and to display them clearly ; for in the latter substance the ani- 
mals are so minute as to render requisite the use of a powerful 
and clear magnifying power. Humboldt having vidited the 
Bilin district, during a recent excursion to Teplitz, kindly pro- 
cured for me two very rich collections of the local mineral pro- 
ductions ; and has, by his exertions in procuring specimens, and 
also by his communications, aflbrded me new materials for a 
continuation of my investigation&.-f- 

Before mentioning the important results obtained from the 
examination of these specimens, I must allude to observations I 
have made on the polishing slate of Planitz, perfectiy authentic 
.fragments of which were procured for me by Professor Weiss 
from M. Freiesleben of Freiberg. I have now ascertained be- 
yond a doubt, that the Planitz deposit is an accumulation of 
the shells of infusory animals. The portion examined certaui- 
ly resembles the Saugschiefer of Bilin, and the shells of the 
Gaillonella distans which it contains are so much mixed with a 
siliceous cement, that the distinctness of their forms is somewhat 
destroyed ; but I have seen some of them so clearly, that I am 
perfectly convinced of the correctness of my assertion. There 
is probably a more earthy form of this rock, resembling the po- 
lishing slate, chiefly composed of the unaltered Gaillonella distans. 

* From FoggendorfiTs Annalen, vol. xxxviii. p. 456 1836. « 

f According to Klaproth, the Kieaelguhir of the Isle of France consists of 
silica 72.0, water 21.0, alumina 2.5, and oxide of iron 2.5 ; and the KieselgiJir 
or Bergmehl of SanU Fiora (in the district of Sienna), of silica 79.0^ water 1 2.0, 
alumina 5.0, and oxide of iron 3.0. Sauguhiefer^ according to Bucholz, is 
composed of silica 83.5, water 9.0, alumina 4.0, lime 0.5, oxide of iron 1.5. 
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A highly interesting specimen of polishing slate, from Cnssel, 
was sent me by Carus of Dresden, in which he also had detect- 
i?d the existence of organic forms. From the same locality there 
are also specimens in the Royal Museum, some of them contain- 
ing remains of the fish called Leiicisciis papyraceus, Bronn. Very 
recently, through the kindness of Mr Kcferstein of Halle, I have 
been enabled to examine other specimens of the Casael polishing 
slate from Habichtswalde. This polishing slate of Casscl con- 
tains seven different species of loricated infusoria, between whose 
remains there occurs a loose, chiefly siliceous cement, which 
cannol be clearly reduced to remains of organic beings. The 
most remarkable circumstance is, that, while in the Bilin and 
Planitz polishing slate, most of the forms are those of animals 
which are extinct, or which have not yet been discovered in a 
recent condition, and the forms which resemble living species 
belong to those which are not well characterized, and are hence 
less fitted for ascertaining the identity ; there occur, on the con- 
trary, in the Cassel pohshing slate two of the best characterized 
of the living forms, viz. the GaiUonella varians, and Navlcula 
vlridis. The Navicula striatula seems also to occur. The 
GailioneUa variants and the Navicula viridis are common to the 
tertiary formation of Cassel and the BergvteJd of Santa Fiora, 
and both these deposits contain a form analogous to the Navicula 
Fallis. Besides 1 Gailkmella varians, 2 Navicula viridis, S 
Navicula striatula ?, 4 Navicula crux {N. FoUis adulta) ; I 
also found in the Cassel rock, S Navicula JUlraJuv. ?, 6 Na- 
viciilagracUis?, and 7 Navicula Cari, n. sp, ; three species that 
are less distinctly marked, but of which the last is extremely 
abundant, and is new to me. 

Besides these facts, which have been ascertained regarding the 
distribution of the injusory slate in the form of polishing slate, 
the \aluable collection from Bilin, and the valley of Luschitz, 
sent by Humboldt, has given rise to some very fortunate inves- 
tigations. The series of specimens consisted of a small collec- 
tion of Bilin minerals from Dr Stolz of Bilin, a larger collec- 
tion from Dr Reuss, besides many fragments obtained by Hum- 
boldl himself. A carefully executed sketch by Dr Reuss, ex- 
plains the arrangement of the rocks. 

The Bilin infusory rocli is about fourteen feet in thickness. 
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and forms the upper layer of a Tripoli hill, which rises to a 
height of about 800 feet above the surface of the Biela rivulet. 
This eminence is different from the Kritschelberg, with which it 
was formerly confounded. It reposes on a stratum of clay, 
whicb rests on chalk marl. Under these occurs the gneiss, 
which there forms the basis of all the rocks. The upper mine- 
ral masses to the west of the Tripoli hill, repose on an erupted 
portion of basalt which forms the Spitalberg, and on whose op- 
posite side (to the west) Grobkalk, containing many well-known 
fossil remains of marine animals (many Crinoidea) is seen Ijring 
on the gneiss* 

The more compact masses (saugschiefbr and semi-opal), oc- 
cur more in the upper part, the earthy in the lower ; the two 
are frequently mixed irregularly, and the lower layers are nearly 
horizontaL 

The examination of the saugschiefbr and semi-opal, with their 
numerous transitions, has already afforded the unexpected r^ult 
that the latter as well as the former consists of infusory animals, 
compactly united together. The microscope has proved that 
the saugschiefer is merely a polishing slate, whose infusory shells 
are cemented together and filled by am(»phous siliceous matter, 
just as we have empty and full fossil shells of molluscous ani- 
mals. This circumstance causes its greater specific gravity, and 
all its other characters. We observe, in the gradual passage to 
the semi-opal, that the cementing material increases at the ex- 
pense of the infusory shells, while the latter dimim'sh both in 
number and distinctness. 

The semi-opal occurs in concretions in the polishing slate, 
and the most imperceptible transitions may be remarked from 
saugschiefer to the former. A careful microscopic analysis of 
the different varieties of semi-opal from Bilin, and the neigh- 
bouring valley of Luschitz, has shewn that all of them, even 
those having the hardness of flint, and giving sparks like steel, 
are sometimes entirely composed of a slightly transparent sili- 
ceous cement of aggregated infusoria, and sometimes also contain 
larger infusory forms, included like insects in amber. We can 
often distinctly perceive that the layers of polishing slate have 
undergone no other alteration during their conversion into saugs^ 
cMffer (a cementing and penetration by amorphous siliceous 
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nifttter), or their transitiou intu semi-opal, than that sume portion 
of the infusory ^lls, especially the more delicate, was corroded 
and dissolved, and that it included, in an unaltered condition, 
another portion of the infusory animals, and more particularly 
the larger forms. The alaiy structure of the polishing slate has 
not been obliterated by this process, for it is apparent in the 
striped character of the semi-opal. The white and less trans- 
parent stripes are chiefly layers of well preserved infusoria, A 
dissolviDg substance has acted on the siliceous shells like drops 
of water, or like steam on a mass of flour. The portions in con- 
tact have been tranquilly penetrated, and they havepartly been 
gradually dissolved and converted into opal ; or the penetrating 
material that formed the opal, occupying but little space of it- 
self, has assimilated a larger or smaller part of the empty sili- 
ceous shells. It is probable that in the true wood-opal, in which 
the substance of the wood is converted into opal, a particular 
opaline mass replaced the decayed and diswivcd vegetable mat- 
ter, while the form was still preserved. We cannot so easily con- 
ceive a penetration by the opaline matter of the spaces oc- 
cufned by the siliceous shields of the animals; but the idea 
seems admissible, that by means of water, or some other 
solvenr, but not fluoric acid, opal was formed like a paste from 
flour. Unkneaded dough has flour stripes, and in the same 
manner semi-opal has stripes of infusory animals. Both are 
hydrates. 

- In the semi-opal of Bilin, and the valley of Luschitz, we can 
recognise the following included organic bodies : — 1. Gaillonella 
dislans; 2. (lai^^Tie/^avaWanf, especially the larger individuals; 
Z. Gaillonella fermginea ; 4. Siliceous spicula of sponges. The 
first is for the most part entirely dissolved, but is sometimes con- 
tained as the chief part of the mass, somewhat rounded tn its out- 
line, although the uriiting basis seems quite glassy. The second, 
also somewhat blunted in its outline, is generally distincdy pre- 
served. The third is Bometimes well preserved in the yellow 
Bpeamens, but, on account of its minuteness, is not one of the 
best characterized. This last, which probably occurred in moist 
portions of the already formed poLishiug slate, is not unimportant 
la reference to the question of the influence of volcanic agency. 
When the yellow opal is heated, it becomes red, and comports 
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itself like iroo. The red. was the thread-like extremities of the 
Gailionella. They could not therefore have been heated in the 
gir. The regular horizontal stratification of the polishing slate 
(probably resulting from a sort of annual, or periodical deposi- 
tion of tabular masses), is also an argument for Neptunian 
agency. Moist vapour, arising from neighbouring volcanic ac- 
tion, without actual fire, may have contributed much to the pu* 
rifying of the mass. 

These organic relations, in the semi-opal of Bilin, are placed 
beyond a doubt The semi-opal of Champigny, that from the 
dolerite of Steinheim near Hanau, and that from the serpentine 
of Kosemitz in Silesia, exhibit included bodies, bearing a strong 
resemblance to organic forms. The very distinct, microscopic 
bodies, occurring enclosed in these minerals, and also adhering 
externally, like white flour, to the semi-opal of Kosemitz, or 
filling its internal cavities, may belong to the recent genus Pyixu 
diculii. They are quite different from [the little stalactitic co- 
lumns exhibited by the round eyes in agates. 

It was very natural that I should again examine the chalk* 
flints which I had so often investigated ; and, on the present oc* 
casion, I was more successful, from having employed a higher 
magnifying power. The black, partially transparodt flints, pre- 
sent no distinct traces of microscopic organic remains, but many 
animal forms are to be seen in the opaque white and yellow flints. 
The rare, horizontally striped varieties, much resemble the 
striped semi-opals. All frequently contain spindle-shaped or 
globular bodies, provided with an openitig that can hardly be an 
optical appearance, and enveloped in a transparent siliceous mass. 
We sometimes observe in the latter, as in the GaiUoneUa vor 
rians of Cassel, radiating stripes proceeding from the pierced 
centre to the circumference, and also a pretty distinctly marked 
separate shell. The chalky envelope and white covering of 
flints does not effervesce with acids ; it is not chalk but silica, 
which does not result from decompo^tion, but is like the skin 
of a lump of dough, that is, it is that layer of siliceous flour 
(distinct organized beings) which, during the formauon of the 
flint, was only touched, but not fully penetrated by the dis- 
solving or replacing liquid. It is thus pretty evident, that chalk- 
flints are formed nearly in the same manner as the semi-opals of 
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the polishing slate. The siliceous portions of the chalk, owing 
to their specific gravity, are gradually accumulated at particular 
.cpots, and form layers of siliceous bergmelil in the chalk ; just 
as, in the different materials composing high perpendicular 
masses of rubbish, we see substances having tlie same specific 
gravity, as mortar, fragments of porcelain, bones, Sic, collected 
together, each by itself, and gradually accumulating in horizontal 
strata. If, then, these siliceous accumulations were penetrated 
by a dissolving elastic, or liquid substance, they would form those 
horizontal strata or nests, which have already attracted so much 
the special attention of geologists, and of which some possess the 
form of holothurioe and corals, whose vast abundance and 
enormous size, together with their undefined form, have impart- 
ed no small difficulty to this explanation. Some other new facts 
regarding the extremely regular microscopic relations of the 
chalk and porcelain earth, will be mentioned in a separate notice 
about to be published. In menilite we can see beautifully the 
formation of nodules of an infiltrated substance, occupying 
almost no space, and which docs not alter the stratification of 
the including mass. 

Finally, I must here mention my observations on the precious 
opal of Kaschau. In some fragments of the common serpentine- 
opal of Eosemiiz, and of the precious porphyry-opal of Kaschau, 
I perceived enclosed round bodies resembling those of flint, but 
the greater part of the mass was homogeneous. I afterwards 
examined the matrix of the precious opal, and found that a swt 
of lilhomarge always surrounded the imbedded portions. This 
lithomarge, under the microscope, resembles much the Gail- 
lonella distans, as it exists in the saugsch'iefer of Bilin. I have 
frequently repeated, proved, and compared these experiments, 
oD account of the remarkable nature of the phenomena, and I 
prefer announcing them to remaining silent ; but it is my inten- 
tion to prosecute my researches with scrutinizing care, to 
publish the results whenever they shall have attained sufficient 
maturity. 

The more the partly old, partly new saying, 

Omnis Calx e vermilius. 

Omnia SUex e vtrmilna, 

Omne Femm t vermibac, 
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guns probability, the more necessary it becomes to separate, by 
strict and severe examination, facts from opinions, a task which 
is not the work of a few days; and it is also the more necessary 
to avoid enveloping the facts in mystery, and to limit them, by 
careful investigation, to the boundaries which may be reached 
with probability, and which Nature herself has indicated. 

We may regard as fully ascertained facts, that the following 
substances consist, either entirely or in part, of ^the shells of lori- 
cated infusoria, viz. 

I. BergmehJt 1 Of the neweit formation. 

3. PolkUiig ilat«^ 1 

4. Saug&dkkiftr^ > Tertiaiy sabstanoti. 
6. The semi-opals of the polishing slate^ J 

We may consider the following minerals as very probably -ot 
the same description :— 

6. The semi^pal occuiring in Dolerlte, • ) « j j _s 

7. The precious opal occurring in poiphjiy, V ^^tZ^^^J' 
a The flints occurring in chalk, j ^ 

9. YeUow earth, 1 of the newest formation, 

10. Bog iron-ore^ J 

II. Certain kinds of lithomaxge.* 



On the Mineral Springs of Iceland. By C. Kava yon 

NiDDA.f 

Aft£r having spent some days in the vicinity of Hecla, and 
having, on the 3d August 1833, ascended that mountain, I pur- 
sued my journey towards the hot springs of Haukadal, under 
which are included the great Geyser and the Strokr. These 

* The examination of a bwilder fbund in the Mark Bitmdmhurg» which had 
been regarded as a floatstone or Schwimmstein (Quarz-agiUhe nectique, H.), 
has recently proved to me, that its principal mass consists of unattached sili- 
ceous spScula of sponges, and of the small lobular bodies (infusoria, Fyxidi- 
culis ?) which the flint pebbles of the district contain in great abundance. 
These bodies occur in the powder of the flinty euTdopo. The Sehwrnnuieiih 
therefore, bears the same relation to the flint as the polishing slate to the 
semi-opal, and it is to be referred to the chalk. 

t From KanienU ArMv. vol 9, p. 347. 
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remarkable springs iie about six geographical miles norih-east 
from Hecla. The great plain, from which rises ihe slaggy aiid 
isolated cone of Hecla, is the south-west opening of a large val- 
ley, which is surrounded on both sides by high mountain pla- 
teaus, and which traverses the island in its longest direction, 
that from south-west to north-east. This plain is bounded to 
the south by the Valley of the Markarfliot, over which is ele- 
vated the ice-covered plateau of the Eyafiall-and Torfa-Jdkul ; 
to the north by the boundless ice-plains of the Bald and Eiriks- 
Jokul; and to the south-west the country is open to the sea-shore. 
Aoumber of broad streams coming from the interiorof the island, 
cut it in a south-western direction. Numerous volcanic cones, 
chiefly of inconsiderable height, but at one time formidable from 
the streams of lava which flowed from their summits, rise above 
the plain. Further in the interior this great plain seems interrupt- 
ed by some rocky hills, which are arranged in rows ; it ia divided 
into several flat valleys, whose prevailing north-eastern direction 
is that of both the mountain plateaus. Thus, next to Hecla on 
the north, is placed the broad Valley of Thiorsaae ; and then, 
but separated from this last by low ranges of volcanic tuffa and 
conglomerate rocks, the valleys, from which proceed the Hui- 
taae and its lateral branches. These separate rocky ranges are 
so inconsiderable in height and breadtli, compared to the two 
vast mountain plateaus to the south>east and north-west, that 
they cannot obliterate the general character of one single great 
longitudinal valley traversing the island through its centre. The 
position on the summit of Hecla, placed about midway between 
the two plateaus, has therefore a peculiar interesi, as from it the 
eye can penetrate far into the interior of the island. There we 
can follow on both sides the long line of lofty ice-covered pla- 
teaus ; and the great longitudinal valley which they enclose 
seems only divided into ravines by the small rocky ranges. The 
Haukadal, so celebrated for its geysers, and the numerous larger 
and smaller hot springs in its neighbourhood, is the most nor- 
thern ravine of this description at the base of the Bald-Jokul. 

Towards evening, on the 7th August, I arrived at the Hau- 
kadal. Already at a great distance, clouds of steam indicated 
the valley where these vast natural phenomena exist. My ex- 
pectatioDB were raised to the faigheBt fkch, and the Dearer 1 ap- 
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proached, the more slowly did the time seem to pass, until I ac- 
tually reached the springs. At length I passed rapidly round 
a small rocky hill, which seemed torn asunder from the neigh- 
bouring mountains, and found myself suddenly in the midst of 
abundant columns of steam rising from the various openings ; 
I hastened from one spring to another, till I stood at the edge 
of the great geyser, and saw down into its abyss. The spring 
was tranquil ; but it excites the same feelings with which one 
walks on the crater of a volcano in a state of repose. 

After having in some measure satisfied my curiosity, I began 
to make the necessary preparations for passing the night. The 
horses were relieved of their burdens, and turned loose to search 
for forage in the grassy meadows of the valleys ; I pitched my 
tent at a distance of about sixty paces from the great geyser, 
in order to observe every movement. In the immediate vici- 
nity there are some Icelandic huts, inhabited by the solitary 
family of a native. While I conversed on the subject of the 
geyser with the proprietor, who was a very intelligent man, we 
hearti a dull thunder-like noise under our feet, which soon be- 
came louder, and was changed to sounds resembling a series of 
shots, and following each other in rapid succession. The earth 
experienced a trembling movement ; I hastened out of my tent 
and saw great masses of steam bursting from the interior of the 
geyser, and the water of the spring thrown out to a height of 
fifteen to twenty feet. This agitation of the geyser scarcely last- 
ed a minute, and the usual perfect tranquillity was then restor- 
ed. I learned from the Icelanders that this outbreak of the 
geyser was one of the frequent smaller eruptions, that those on 
a large scale occurred only at intervals of from twenty-four to 
thirty hours, and that, shortly before my arrival, one of the lat- 
ter had taken place, so that I must remain more than a day in 
order to witness a new display. Although this intelligence was 
very unpleasant, I resolved to remain till I should see the geyser 
in a state of full activity. 

I employed the remainder of the day in examining the geyser 
itself, and the numerous springs in its vicinity. 

The Haukadal is, as already stated^ the most northern of the 
ravines, and is shut in on the north by the projecting flank of 
the Bald-Jokul, and on its south side by a range of rocks from 
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600 to 700 feet ia height. The valley is about a quartet of a 
mile broad, and its bottom consists of marshy meadow-grouud, 
through which several rivulets follow serpentine courses, and then, 
at the mouth of the valley, unite with the Huitaae. So for as the 
eye can reach to the north, nothing is visible but the indestructi- 
ble covering of ice which envelopes the plateau of the Bald- Jii- 
kul. Towards the north-east the valley contracts, and through 
a small opening arc perceived steep broken-up mountain masses, 
which are piled up in gigantic groups in the interior of the 
island. To the south the three snowy peaks of Hecla project 
above the rocky wall of the valley ; lo the souih-west the great 
plain commeDces, that extends to the sea. The rocky walls of 
the valley consist of layers ranged one above another of tuffas, 
streams of slag, and slag conglomerates; and also of a mass of rock 
wJiich belongs to the great trachyte formation, and reposes on 
the trachyte porphyry as a more or less thick covering, so that 
the last is almost exclusively found forming the domes of the 
high plateaus. 

A small rocky hill, about 300 feet high, and one-eighth of a 
mile long, seems to have been violently torn from the steep 
rocky wall which bounds the valley on the north side. A nar- 
row fissure-like ravine forms the separation. The hill presents a 
steep dechvity opposite to the rocky wall ; but on the side next 
the valley, its slope is gradual. On the last-mentioned side of 
the hill are scattered the celebrated springs, of which more than 
fifty can be counted in a small space of a few acres of land. 
Almost every spring possesses its own characteristic features, by 
which it is more or less distinguished from the others. An essential 
separation can only be made between the openings that areJiUed 
idih hot pure water ; and those from wliich especially the streams 
qfhotffosea issue, and which contain no n-alcr, or very Utile, 
and then only muddy water (mud springs). The first de- 
serve the name of icaier springs, and the latter that of gas 
springs. 

Both kinds of springs, although in each other's immediate vi- 
cinity, nevertheless differ in regard to position ; for, while the 
gas springs rise from the acclivity, and oven from the summit of 
the rocky hill, the water springs occur exclusively on the flat 
surface at the foot of the hill. 
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The hoUwater springs of this Talley always attract first the 
attention of the traveller, for among them are the great Geyser 
and the Strokr^ whose gigantic eruptions present the most in- 
comparable spectacle. 

The Geyser has heaped up a flat cone of silioeoiis tufias and 
sinters, having a height of S6 or 80 feet, and a diameter of 906 
feet. At the summit there is an almost round basin, at whose 
deepest point is the mouth of the funnel-shaped pipe of the 
spring. The basin measures at its edge sixty feet in diameter, 
and is six or seven feet in depth. The pipe of the spring has, at 
its junction with the basin, a diameter of about ten feet, but at 
the furthest point to which we can see, it contracts to about 
seven or dght feet. It descends quite perpendicularly to a depth 
of seventy feet The ade walls of the perpendicular passage con*- 
sist of siliceous incrustations. The internal surfaces of the ba- 
rin and of the channel, which are in constant contact with the 
water of the spring, become so smooth from the fiiction, that 
they acquire a polished appearance. But on the extericnr of the 
eone we find the mliceous masses in beautiful crystalline groups, 
and in bush-like forms, having often a striking resemblance to 
cauliflower. As this exterior is moistened only from time to 
time by the water thrown out during the eruptions, or which 
falls in drops, the silica held in solution is, by the gradual eva- 
poration of the water, placed in such circumstances as to admit 
of the action of a crystalline power of attraction during its de*- 
position. 

Two hours had elapsed since the first small eruption, and not 
the smallest activity was perceptible in the Greyser. The water 
filled about half the basin, and was perfectly stilL Thin clouds 
of vapour only were formed on its surface. The thermometer, 
when placed in the water, indicated 7^° R. (194°. F.), and the 
temperature diminished as the evaporation proceeded. Sudden- 
ly I heard a dull sound like thunder under my feet, and imme- 
diately there followed. five or six violent reports from beneath, 
during which the earth trembled. The water of the geyser be- 
gan to boil violently ; the badn became filled to overflowing ; 
large bubbles of steam broke forth from the funnetshaped pipe, 
and threw the water, by several successive impulses, to a height 
of about twenty feet. Stillness was restored in a short time. I 
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itn mediately examined the temperature of the water, and found 
that it had risen to the boiling point, but that imoiediately after- 
wards it sank perceptibly- 

I had frequent opportunities of observing theee small out- 
breaks of the Geyser, as they were repeated in a surpri^ng man- 
ner, at regular intervals of two hours. The subterranean noise 
which preceded tliem, and the concussions of the earth, roused 
me several tiroes during the night. On every occasion I has- 
tened froni my tent, and always saw phenomena similar to those 
I have described. The same was the case on the following day. 
In the evening, at half-past six o'clock, the roaring noise re- 
sounded from beneath, and I proceeded to the edge of the basin. 
Twelve to fifteen formidable thundering reports followed, du- 
ring which the ground was violently agitated by a vibrating 
movement. I hastened from the edge of the basin, for it threat- 
ened to burst asunder under my feet. When I had reached 
some distance, I stood still and looked back towards the Geyser, 
when I witnessed that magniticent spectacle which can be pro- 
duced only by the gigantic powers of subterranean agency. A 
thick pillar of vapour rose to the clouds with the rapidity of an 
arrow, and included in its interior a column of water which rose 
with a wavering movement from the mouth of the Geyser to a 
height of eighty or ninety feet in the air, but which soon fell to 
half the altitude. Detached smaller jets ascended much higher, 
and others were projected in inclined arcs from the envelope of 
vapour. Soon the vapoury clouds were dispersed, and dis- 
played the column of water, which, separated into innumerable 
jets, was projected in a straight line upwards, then spread itself 
out at its summit like a jnne tree, and afterwards descended in 
the form of a fine dust-like rain. The clouds of vapour speedily 
collected round their nucleus, in order to exhibit it anew in a 
sdll more surprising form. Several times tiie gigantic power 
seemed worn out, and the column suddenly disappeared ; but 
the earth was anew agitated — dull thunder rolled beneath, and 
the column of water was elevated into the air by the steam with 
renewed force. The activity of the spring lasted, including the 
short periods of repose, about ten minutes. The column of water 
then sunk back into the mouth of the geyser, and stillness was 
restored. I approached the basin, and found that the water 
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had fidlen to a oonnderable depth in the pipe, and that it began 
to rise again, but abwly. 

As, according to the testimony of the Icelanders, which was 
aseertained to be correct, such great eruptions are repeated only 
at intervals of twenty-four or thirty hours, I had no hope (^ 
witnessing agfun this magni6cent spectacle before my departure 
on the following morning ; but shortly afterwards a sight pre- 
sented itself which is, in some respects, equal to the Greyser in 
beauty and grandeur, for the Strokr, to my extreme surprise, 
oommenced its wonderful display. 

This spring is situated at about 160 paces south-west from 
the great geyser. It possesses no cauldron-shaped basin like 
the geyser, but its pipe, which has an average diameter of five 
feet, and is coated by siliceous incrustations, commences di- 
rectly from the surface. There is only a small hill four or five 
feet in hdght, and consisting of heaped up siliceous sinter, which 
forms a rim round the opening. The water remains generally 
at a depth of ten or fourteen feet under the mouth of the pipe, 
and is always in a state of agitation. The temperature of this 
spring is constantly at the boiling point 

It was seven o^clock in the evening when the erupti(m began. 
A thick column of smoke ascended suddenly to the clouds. The 
water was projected from the opening with frightful violence, 
and was converted in the column itself into a fine fog, which 
ro&e to an extraordinary height in the atmosphere. From time 
to time I observed some perpendicular or inclined jets of water 
forming paths for themselves through the smoke ; some attained 
a height of 100 feet. Large stones which we had previously 
thrown into the spring were projected to heights that could 
hardly be reached by the eye ; many were so perfectly, vertical 
in their direction, that they fell back again into the pipe and an- 
swered the purpose of balls for the sport of the gigantic spring. 
At the commencement all the water was projected from the 
mouth, and afterwards the column over the opening consisted 
only of steam, which left the mouth with a whistling and hissing 
noise, and rose with incredible velocity towards the clouds. The 
activity of the spring continued in this manner uninterrupted 
fbr three^iuarters of an hour, when tranquillity was restored, 
with the exception of the usual violent boiling of the water. 
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The enipliona of tlie Strokr afFoi'd a much longer continu*^, 
and hence more attractive spectacle, than the Geyser ; but I can- 
not with ceriainty assert that they occur at fixed intervals of 
lime, as I had an opportunity of observing only one of ihe«i. 
The point has been disputed by several travellers. From iIk 
analogy of all oiher springs which exhibit eruptive phenomena, 
it seems extremely probable that the Strokr has fixed periods 
of activity. It is unquestionable that the intervals of lime are 
longer than in any other intermitting spring, even than in the 
case of the Great Geyser ; for, according to the testimony of the 
natives who live in the neighbourhood, eruptions occur only 
once in the two or three days. The eruptions of the Strokr do 
not seem to have the slightest connection with those of the Great 
Geyser. During the long eruption of the first, the other re- 
mained perfectly tranquil, and vice versa. Indeed, every one 
of the numerous springs, which are here crowded together in ft 
small space, seems quite independent of the others. This is 
also indicated by iheir remarkable difference in level. 

The eruptive phenomena of the Great Geyser and the Strokr 
are so magnificent, that the entire attention of the observer k 
directed to them during his stay at this spot ; and the other nu- 
merous springs in the vicinity are only deemed worthy of a pass- 
ing glance. And indeed the fact is, that they present no phe- 
nomenon which is not exhibited on a much larger scale, by the 
Geyser and tile Slrokr. Thus we find between tlie Geyser and 
the Strokr, but a little sidewards, and nearer the declivity of the 
little rocky hill, a considerable opening, from which, at intervals 
of a few minutes, a large stream of steam issues with a loud 
noise. This spring was first mentioned by Stanley, and on nt> 
count of the uninterrupted noise in the interior of the basin, the 
pipe was named by him the Roaring Geyser. Stanley observed, 
that at regular intervals of four to five minutes, it projected 
water with extraordinary violence to a height of thirty or forty 
feet, so that it was dispersed in the form of the finest spray. Du- 
ring the earthquake of 1789, which agitateil this part of the 
island, the pipe of this spring was broken up, so iliat the Roaring 
Gevscr now gives out nothing but steam, About 100 yards west 
from the Slrokr, there are several openings of various dimensions, 
which are all filled with puie transparent water. Some of them 
VOL. XXII. NO. xi.iri. — JANUAiiY 1837- a 
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are subject to small eruptions at regular periods. The largest, 
generally called the Small Strokr, breaks out at intervals of from 
twenty-five to thirty minutes; large masses of vapour then 
stream from its mouth, and carry the water with them to a 
height of from eight to t^i feet Such an eruption lasts about 
thirty seconds, and then perfect tranquillity is restored. There 
are also very many springs whose surface is never agitated, 
either by a continued or a sudden evolution of vapour. Thar 
temperature is always more or less under the boiling point. 

The regular periods at which the eruptions of the Geyser and 
of all intermitting[springs are repeated, impart to them the cha- 
racter of the action of an artificial machine. We cannot suppose 
the existence of a system of valves, for Nature always employs 
the simplest means to produce her most remarkable phenomena. 
If we group together the phenomena of the Greyser and other 
intermitting springs, we can deduce some conclusions regarding 
the develc^xnent of such immense energy as that exhibited by 
the Greyser and the Strokr, which may be of importance not only 
for the theory of all intermitting springs, but also of volcanos. 
For what are volcanoes but intermitting springs of melted 
earth ? As to the agency which raises the water of the Geyser 
to so extraordinary a height, no doubt can exist. It is gaseous 
bodies, chiefly steam, whose expansive power can be immeasur- 
ably increased by an elevaUon of temperature. 

The temperature of the thermal springs at their surface can- 
not exceed 80® R. (212° F.), on account of the continued evapo- 
ration under the pressure of the atmosphere. It even sinks 
considerably in most springs, as in the Geyser, during periods of 
repose. But that the temperature in the deeper portions of the 
water-column must be much higher than in the upper, is evi- 
dent from the evolution which takes place there of steam] whose 
expansive power stands in equilibrium with the common pressure 
of the atmosphere, and of the superior portions of the waten^ 
Warm springs may be divided into three classes :— - 
1. Those that are constantly agitaUd and in a boiling HaU'^ 
(permanent thermal springe). 

* We find it stated in a late number of the Comptes Rendtu of the French 
Academy of Sciences, that M. Lattin, during a recent expedition to Iceland, 
ascertained that the temperature of the Great Geyser, at a depth of 60 feet, 
was 255*' Fahr. ; and that of tlie Strokr, at a depth of 40 fee^ 29^ Fahr-piJlD. 
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S. Those that are only agitated ai particular periods, and are 
perfectly trattquil during the remaining time — (intermiitmg 
thermal aprings}. 

3. Those zeJioae surface is tdways tranquil, and which are 
never m an agitated or boiling cmidiiion. 

The Icelanders make a similar division, for they term the 
springs of the first and second classes Huerer, that is spouting 
springs ; and those of the third class Laugar, that is warm-baths. 
The springs of the ^rst class have always, at the surface, a. tem- 
perature equal to that of boiling water under the simple pres- 
sure of the atmosphere. The springs of the second class ac- 
quire their boiling heat only during their sudden ebullition, and 
have their temperature considerably lowered, during their pe- 
riods of repose. The springs of the third class never reach the 
boiling point. 

It is probable that the thermal springs acquire their elevated 
temperature from the mass of steam which streams from the sub- 
terranean warm spring through the column of water. If the 
steam eould always pass freely through the aqueous column, the 
layers of water must always preserve equably the temperature 
indicated by the boiling hear, under that pressure, to which each 
particular layer of water is subjected ; at the surface this would 
of course be 80^ H. (212° F.). If, on the contrary, ihe masses 
of steam are interrupted by numerous canals during their pas- 
sage to the surface ; if, for example, they are enclosed in hollow 
Spaces; the temperature of the upper layers of water must sink, 
while owing to the continued evaporation caused by the atmo- 
sphere, a large quantity of heat is lost, which is not replaced 
from beneath. But a circulation of the warm and cold layers of 
water, according to their specific gravity, seems to be rendered 
difficult, by the narrowness and the complicated windings of the 
pipe. 

It is doubtless, on such hollow spaces, tliat the simple me- 
chanism of intermitting springs depends. In them the evolved 
masses of steam will be detained by the colunm of water which 
closes up the canal leading upwards to the mouth ; these masses 
thus necessarily accumulate, and force the water always deeper 
downwards into the cavity, until at last their expansive power 
becomes so great, that they open the canal communicating with 
the external mouth, escape with violence through the column 

G a 



100 Krug von Nidda on the Mineral Springs ^Iceland. 

of water to the atmosphere, and carry the water upwards along 
with them. The violent bursting forth of the masses of steam 
gives rise to the subterranean thundering noise, and the shak- 
ing of the ground, which precede every eruption. The first 
portions of the steam do not penetrate to the surface, but are 
condensed in the cooler layers of water through which they 
must pass ; the latter thus acquire a temperature sufficient to 
permit the passage of the succeeding masses of steam. The 
colunm of water, once agitated, does not now, as previously, 
offer such opposition to the pressure of the steam, and this op- 
l)osition becomes always feebler, as more of the resisting water 
is projected from the mouth of the spring by the escaping 
masses of steam. When the reservoirs of steam are so much 
emptied, that the expansive power yields to the equilibrium 
established with the column of water in the passage, the latter 
shuts up the communicating opening, and the previous tran- 
quillity is restored, until enough of new steam is accumulated 
to produce another emptying of the cavity. 

The spouting of the spring hence occurs at intervals depend- 
ing on the capacity of the reservoir of steam, the pressure of 
the column of water, and the evolution of heat beneath. 

The geyser exliibited, at the time I observed it, two distinct 
kinds of eruptions. The smaller were repeated regularly at 
periods of two hours, and the water spouted to a height of only 
15-20 feet. The larger occurred at intervals of 24-30 hours; 
and the masses of steam then rose to the clouds, while the jets of 
water were elevated to the height of 90 feet. These two sorts 
of eruptions are to be referred to two different caverns. A 
smaller cavern is more rapidly filled, and is consequently more 
frequently emptied ; a larger one is more slowly filled, and is 
more rarely emptied, but with so much the greater force. 

The Strokr whose eruptions almost surpass in sublimity 
those of the great Geyser, has this peculiarity in its structure, 
that it is both a permanent and an intermitting thermal spring. 
It is recognised as a permanent thermal spring, by its uninter- 
rupted violent agitation and boiling ; and as an intermitting 
thermal spring, by its gigantic eruptions, which seem to occur 
at intervals of two or three days. A part of the steam gene- 
rated beneath, passes through the column of water, and meet- 
ing with no obstacle, escapes into the atmosphere. Hence the 
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conslant agitation of the spring, and hence its constant boil- 
ing temperature. Anotlier jiortioii is arrested in cavities, where 
it accnmulates until it is able to force a passage, and thus pro- 
duce the eruptions. Among the numerous thermal springs 
which I had an opportunity of examining in Iceland, tlie 
Strokr is, in this respect, a solitary anomaly. Nu nther ther- 
mal spring, which exhibits constant agitation and boiling, jjre- 
sents at the same time the phenomena of periodical errpions, 
"Whatever could produce violent eruptions escapes in lonti- 
niie<l streams to the atmosphere, without ever being accumu- 
lated for the more vigorous displays of power. 

We find it mentioned in several books of travels, that ei'up- 
lions can be produced at pleasure iu the Geyser and the 
Strokr, by throwing stones or other heavv bodies into the 
pipe. Thus Olafsen relates, that whenever he attempted to 
sound the depth of the Geyser with the lead, water was vomit- 
ed forth. Henderson reports, that when the Strokr was in a 
perfect state of tranquillity, stones thrown into the funnel im- 
mediately caused a violent subterranean noise, and that in a 
few minutes afterwards tlie column of svator was elevated toge- 
ther with the stones. 

I can give no opinion as to the accuracy of these stalements, 
for the experiments which I made were not attended by any 
result. Although I threw many stones into the pipe both of 
the Geyser and the Strokr, not the slightest degree of acdvity 
was excited in either. At the next eruption the stones were 
again tlirown out from below. I am equally imable to decide 
on the probability of the assertion made by travellers, as well as 
by natives, that the violence and frequency of the eruptions 
stand in connection with rainy, stormy weather. 

The phenomena of the Geyser, the Strokr, and some of the 
other more remarkable springs, bave undergone a great variety 
of alterations. Particular canals may be closed by the incrust- 
ing power of the water. Caverns may fall in, and new ones 
may be formed by the frequent shocks with which all the 
greater eruptions are combined. But the greatest alterations 
have always been occasioned by the earthqiiakes, which from 
time to time have agitated the island. Thus, owing to the earth- 
quake of 1789, there disappeared that spring, which, after the 
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Greyser, was the largest in this district^ and was in 1789 termed, 
by Stanley, the Roaring Fountain. Whereas, what is termed 
the New Geyser (Strokr), which, previous to the earthquake 
of 1789, was quite insignificant, afterwards increased so much, 
that now, next to the Geyser, it is the most important spring. 

The accounts of travellers who have visited the springs from 
time to time, must hence differ very essentially from one ano- 
ther. The first mention of the Geyser is made by Saxo Gram- 
maticus, in the preface to his History of Denmark, written in 
the 18th century. The older notices we possess of the G^- 
ser, are not only extremely deficient, but also interwoven with 
many errors and exaggerations. We cannot even free from 
this objection the information communicated by Olafsen and 
Pauelsen, in their Tour through Iceland, written in the lasft 
century. 

Von Troil* visited the Geyser in the year 1772. He ob- 
served, in the course of twelve hours, eleven eruptions of the 
Great Geyser, which, however, were not of equal intensity. 
Most of them lasted only a few seconds, and the jets of water 
ascended to a height of thirty feet. During the last and most 
violent eruption, which lasted four minutes, the highest jet 
spouted to a vertical height of 98 feet, according to a measure- 
ment made by the quadrant. 

Stanley,! who visited the Geyser in 1789, gives the most in- 
structive description of it, and of some of the other more import- 
ant springs in its vicinity. He observed several eruptions of the 
Greyser which succeeded each other in comparatively short pe- 
riods, but which differed much in their violence and duration. 
The greatest lasted ten to twelve minutes, and the highest jet of 
water attained an elevation of ninety-six feet. The Strokr is, 
for the first time, mentioned by Stanley under the name of the 
New Geyser. He saw one of its eruptions which lasted thirty 
minutes, and by which columns of water and steam were raised 
to a height of 1S8 feet. Stanley further communicates some in- 
teresting particulars regarding a spring denominated by him 

• Letters regarding a Voyage to Iceland in 1772, by Uno Von TroiL Up- 
sala and Leipzig, 1779. 

t Am account of the Hot Springs of Iceland. Tnmiact. of the Rojal Soc. 
of£dinbux|^ 
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the Roariog Geyser, and whicli, at intervals of from four to five 
minutes, projected its jets of water to a height of from tliirty to 
forty feet. 

Olafseo," who vi^ted the Geysei- in the year 1804, observed 
that the eruptions of the Great Geyser were repeated at inter- 
vals of six hours, but thai, besides these, smaller eruptions oc- 
curred between, which, however, were of trifling iuiensity and 
duration, whereas the greater lasted from five to ten minutes— 
rarely fifteen, and the jets of water were projected to a height 
of 212 feet. He also witnessed an eruption of the Strokr, 
which lasted uninterruptedly for two hours and ten minutes, 
and by which the jets of water were thrown to a height of about 
160 feet. 

Hooker saw the Geyser in 1809, and estimated the height of 
the water at upwards of 100 feet. 

Mackenzie f visited the Geyser during his tour through Ice- 
land in the summer of the year 1810, He enumerates many 
eruptions, which, as it appears, were repeated at periods of from 
two to three hours, and were sometimes very considerable, for 
they continued several minutes, and the jeta of water rose to a 
h»ght of thirty feet. He seems to have witnessed two of the 
greater eruptions, so far as can be ascertained from his descrip- 
tion, and the time that intervened between them was thirty 
hours ; the highest jet attained an elevation of ninety feet. Du- 
ring his stay in the country he also saw three eruptions of the 
Strokr (the New Geyser), which occurred at periods of from 
twelve to fourteen hours, and whose activity was continued un- 
interruptedly from half an hour to three hours. 

In the year 1816, Henderson \ visited the Geyser, and found 
that its greater eruptions took place at intervals of six hours, 
and the smaller at intervals of from one to one and a half hours. 
During the great eruptions, the water-Mhimn rose to a height 
of from seventy to eighty feet, and one jet to an elevation of 150 
feet, The eruptions of the Strokr were repeated after periods 
of tranquillity of twenty-four hours, and continued one hour. 
Henderson caused an eruption by throwing stones into the pipe 
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• Gilbert's Annalen, voL iliii. t Trsrelain Iceland. 

t Journal of a Residence in Icriand. 
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of the Strokr, and, in that case, the water rose to an elevation 
of 200 feet. 

Lastly, in the year 1834, John Barrow * visited the Geyser. 
After thirty-five hours of fruitless expectation of one of the great 
eruptions, and after being frequently deceived by the subterra* 
nean noises which precede each of the numerous smaller erup- 
tions, this traveller was at last rewarded by the surprising spec- 
tacle of one of the great eruptions. He estimated the height of 
the column of water at from seventy to eighty feet. 

The water of the Geyser, the Strokr, and the other neighbour- 
ing springs, deposites, during evaporation, in the form of tuffas 
and sinters, the silica which it contains in such considerable quan- 
tity. Over a large tract in the vicinity of these springs the sur- 
face consists of a thick crust of these deposits. The basins of 
all tlie thermal springs, and the walls of their pipes, are formed 
of them. The bodies which are moistened by the water of the 
springs are speedily covered by the siliceous matter, and we find 
stalks of grass, rushes, turf, leaves, and many other objects in- 
cluded in the tufia. 

Bergman submitted the incrustations of the Geyser to a su* 
perficial analysis, and was the first to discover their siliceous na- 
ture. We are indebted to Klaproth for a more exact analysis, 
according to which the sinter consists of silica, with one and a 
half per cent, alumina, and a half per cent, oxide of iron. 

Stanley filled several bottles with the water of the Great 
Geyser, and of another hot spring near the church of Beikum 
in Guldbringesyssel, which is precisely similar to that of the 
Geyser, and sent them to the two chemists Black and Klaproth. 
Both examined the water, and found that 10,000 parts of the 
water of the ReiJcum-Htser contain, 

According to Klaproth -f- — 

Carbonate of soda, 1.04 

Sulphate of soda, 1.73 

Muriate of f oda, 2.93 

Silica, 3.10 

8.80 

* A Visit to Iceland in the Summer of 1834. London, 1835. 
Klaproth*8 Beitrage zur chemischen Kenntniss der Mineral-Korper, 
vol* 11. p. 99. 
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According to Black* — 

tioda, 0.51 

Sulphate of soda, 1.28 

Mniiate of aoda, . , . . . 2.90 

Silica, 3.73 

Alumina, . . ■ 0.05 

8.47 

The waler of the Geyser was examined by Black only ; it 
contaitig in 10,000 parts, — 



Sulphate nf Eoda, 
Muriate of loda, 
Silica, . 
Alumina, 



The most important discrepniicy between the analyses of the 
two chemists is, that Black found in both springs a considerable 
quantity of caustic soda ; whereas, according to Elaproth, the 
soda ia combined with carbonic acid. 

I was unfortunately prevented from bringing with me water 
from the springs in order to have it submitted to chemical ana- 
lysis, and I am therefore unable 10 decide which of tlie two che- 
mists is correct ; nor can it be determined whether, as Klaproth 
imagined, Black merely sup)X)sed that the soda existed in a 
caustic state from liavlng assumed that the silica in the springs 
was chemically combined with the soda. 

Barrow sent a small quantity of the Geyser water to Mr Fara- 
tlay, who examined it with a view to determine the nature of its 
contents. Faraday, in a letter to Barrow, says, that the water is 
characterized by containing a peculiar combination of silica and 
soda : this combination ceases to exist when the water is evaporat- 
ed, and thesilicais then deposited in an insoluble condition; while 
the alkali, probably by the agency of the carbonic acid of the 
atmosphere, is set free, and remains dissolved in the water in 

• Transactions of the Rojal Society of EOiuburgh for the year 1789. 
voLiiL 
t Barrow's Visit 10 Iceland, p. 200-311, 
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considerable quantity. The proofs of the existence of suck a 
combination of silica and soda, or of the saturation of the one 
by the other, are, that the original water of the Geyser does not 
perceptibly affect .turmeric paper, although the alkali it contun- 
ed in it in such abundance^ and that, when the silica is separated 
and the soluble salts diluted with distilled water in the same 
degree as in the original water, the turmeric paper is strcmgly 
coloured. 

Black^s opinion of the existence of the soda in a caustic con- 
dition is therefore confirmed by these experiments of Faraday. 

But even though Klaproth^s view should prove to be correct, 
viz. that the soda exists as a carbonate in the water of the Greyser, 
yet the quantity of carbonic acid would still be only sufficient to 
neutralize the soda, and the remarkable phenomenon would still 
remain, of the presence, in such minute quantity, of an acid which, 
in other springs, is the prevailing one, and is the solvent of the 
lime and magnesia. 

The solubility of the silica in such considerable quantity in 
the hot springs of Iceland, remained for a long time a puzzling 
phenomenon, until that property of nlica was disoovored which 
it has in common with phosphoric add, viz. of forming two 
isomeric modifications, of which one possesses the property of 
being insoluble in the moist way, and its combinations are fre- 
quently insoluble in the strongest acids. The other modification 
is, on the contrary, distinguished by the property of being solu- 
ble in acids, and even in ccmsiderable quantity in water. After- 
wards, a larger or smaller quantity of silica was discovered in 
all mineral waters that were submitted to an accurate analysis ; 
and it was to the alkalies which, combined with sulphuric, mu- 
riatic, or carbonic acids, are abundantly contained in the mineral 
waters, that the power was ascribed of converting the silica from 
one modification to the other : the presence of the silica and the 
alkalies was considered as the consequence of a dissolving pro- 
cess produced by the action of the mineral waters on the rocks 
during their passage to the surface. Experiments in our labo- 
ratories do not seem to contradict the opinion, for if we boil 
fiaely powdered silica with a solution of carbonate of soda (xr 
potash, it is gradually converted into the second modification and 
is dissolved. We remark a similar dissolving process in the wea- 
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thering of the mounlnin -rocks, ihat consist chiefly of combinations 
of riiica with soda, potash, and alumina ; ii is disiincily marlced 
in the formation of porcelain earth from felspar. This combina- 
tion of Bilica with alkalies, in which the silica performs ihe pari 
of an electro-n^ative body, is decomposed by an acid in which, 
though one of the weakest of the real acids, the electro-negative 
character is exhibited in a much higher degree than in the silica, 
viz. by the carbonic acid. This latter, though an accidental con- 
stituent of the atmosphere, is yet universally distributed, is com- 
bined with the atmospheric water, penetrates through cracks and 
fissures into masses of rock, and is thus enabled gradually to 
decompose those silicates of soda and potash. When the alkali 
quits its previous combination, it dissolves a portion of the silica, 
and carries it forth in the spring water. But what is accom- 
plished by [he long-continued action of weak carbonic acid, is 
effected in a higher degree by the stronger acids, as sulphuric 
and muriatic acids, when these occur in mineral waters and come 
in contact with rocks containing soda or potash. 

It would seem, therefore, that it is only requisite for water, 
impregnated with carbonic acid, to unite with the soda and po- 
tash of those rocks which it penetrates by means of clefts and 
fissures, in order to make iis appearance as a mineral spring. 
We can thus so far follow up the idea that all mineral springs 
are the result of a mere simple dissolving process: but whence 
are derived the carbonic, sulphuric, and muriatic acids, which 
arc partly combined with bases, and partly contained in a free 
state in mineral waters. Can they also be regarded as the 
products of a simple process of solution ? We may perhaps 
consider deposits of rock-salt as the sources from which the 
muriate of soda has been derived, though geological facts are in 
most cases adverse to such a supposition ; but we know of no 
combination either of carbonic or sulphuric acid, from which, 
without the intervention of other substances, the acid can be 
separated in order to unite with the water with which it comes 
in contact. Carbonic acid is so universal a constituent in springs, 
that there is probably not a single one which does not contain 
miH% of less of it. If we suppose that it is in part derived from 
the atmosphere, and that it unites with the atmospheric water, 
or that it has resulted from the decomposition of organic sub- 
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stances, and then united witii the atmospheric water, still these 
explanations do not at most account for more than the carbonic 
acid of ordinary sprin;^ water, and by no means for the great 
disengagements of carbonic acid which are found at many parts 
of the earth^s surface, and in which the gas is cither combined 
witli water, or issues from the ground in a free condition. 

If we do not regard it as accidental, that all the great disen- 
gagements of carbonic acid gas, and further that most mineral 
waters occur in the vicinity, and in the district of active vol- 
canos, or of such rocks as have undoubtedly been formed by 
volcanic agency ; and as we find that the same ingredients 
which mineral waters contain in solution predominate in the 
products of active volcanos ; we cannot doubt of the connection 
in which mineral waters stand with the plutonic processes of our 
globe. But how these acids of mineral waters were produced 
in the seats of volcanic fire ; whether in their place of origin they 
were already united with the bases of the salts with which they 
are combined in the mineral waters ; or whether they derived 
these bases from the rocky masses, that they encountered du- 
ring their passage to the earth^s surface ; are questions which 
can only be answered hypothetical ly. 

If the simple structure of the island of Iceland presents us 
with a display of the gigantic power, which has elevated the 
trachyte to lofty and widely extending plateaus, raised enor- 
mous trap mountains from the depths of the ocean to vast 
heights, and torn asunder these mountains by means of fis- 
sures of frightful depth and great length ; if the eruptions of 
the volcanos, and the streams of fire from their open summits, 
which have covered whole districts, and the shocks of earth- 
quakes which shake the island to its very foundations, leave no 
doubt of the prodigious extent of the subterranean fires ; the 
mineral springs which are the feeblest indications of volcanic ac- 
tivity, afford perhaps the most important information as to the 
substances contained in the interior of our planet, and as to the 
processes to which they are subjected. 

The analyses of the Geyser water have only informed us of those 
ingredients which remain as solid component parts after Evapo- 
ration, but not of those substances which escape in a gaseous 
form during evaporation. We have said already that the water ^ 



Krug von Nidda on the Sfineral Springs nf Iceland. t09 
of the Geyser contains very little carbonic acid. On the other 
hand, when it comesfrom the spring, a gaa predominates, which 
is so feebly united with the water, that it leaves it in a gaseous 
form, almost at ihe instant the surface is reached, and so much 
the more easily, because the springs have a very high temjiera- 
ture. This is sulphuretted hydrogen gas, which is contained 
in all the Icelandic springs that are dislinguished by their high 
temperature, and by their containing a considerable amount of 
dissolved silica. Its presence is at once rendered evident by the 
smell of the ascending vapours. 

It is this gas also, that, united with steam, issues from those 
openings, which I have termed gas springs, and which arc 
scattered in great abundance on the declivity of the neighbour- 
ing small rocky hill. Most of ihese gas nprings, those, namely, 
which occupy the higher part of the hill, are entirely free of a 
rising of waier ; and only sonic of the deep-lying openings at the 
base of the hill contain a small quantity of muddy water. The 
loose fissured structure of the tuffaceous and slaggy conglome- 
rate composing the hill, prevents the water from accumulating 
on its summit or declivity, and causes it to flow to tlip deeper 
points situated at its base. The small quantity water oc- 
curring in some of the deeper openings seems to be deposited by 
the moist gases which are constantly evolved. This water is not 
lifce the pure transparent water of the Geyser or the Strokr, 
but is variously tinted by the clay which is mechanically sus- 
pended in it. The quantity of clay is so great that it forms 
with the water a pasty moisture, which is constantly kept in an 
agitated and bubbling condition by the disengagement of the 
gasee. 

Besides the sulphureted hydrogen, the gases evolved consist 
of sulphurous acid, and perhaps sulphur in the state of vapour. 
The sulphureted iiydrogen hy contact with the atmospheric 
air, and the intervention of watery vapour, undergoes a partial 
decomposition. The hydrogen unites with the oxygen of the 
air, and the sulphur is separated. The sulphurous acid, also, 
exercises an oxydizing power on the sulphureted hydrogen, 
and then tlie sulphur of both gases is separated. Finally the 
sulphur of the gaseous sulphur is condensed. The sulphurous 
acid bv acquiring oxygen is converted into sulphuric acid and 
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forms sulphates. In this manner various products are produced, 
which accumulate at the edges of the gas springs. 

As the rocky hill, on whose declivity the gas springs are 
scattered, consists of loose tuffas and slags, and since the add 
vapours penetrate the' mass in all directions by innumerable 
canals, it is not surprizing that we should find the rock com- 
pletely decomposed, so far at least as the gas springs extend. 
It is difficult to find a fragment of slag, which has not been 
converted into a brittle and soft mass of day. The ground 
consists of a soft clay, rendered moist by the watay vapours, 
and presenting yellow, red, blue, or odier tints of colour. The 
water of the lower gas springs is mixed with these days^ and in 
this way acquires its varied colours. 

Round each gas spring, there is a small rim of alternating 
layers of day and sulphur, to which are occasionally added 
some sulphates : as gypsum, alum, and sulphate of iron. The 
temperature of the evolved gases is always very high. It even 
sometimes exceeds the boiling heat of water. The sur&ce of 
the ground is so hot, that one can hardly touch it mth the 
hand. 

(To be wmcludml in our mMLJ 



On some Fallacies involved in the Results relating to the Com- 
parative Age qf Tertiary Deposits^ obtainedjrom the Applica- 
tion of the Test recently introduced by Mr LyeUand Jf. Des- 
hayes."* By EnwiiBD Chablss worth, Esq., F. G. S. 

During the author'*s investigation of the fosnliferous strata 
above the London clay in Suffolk and Norfolk, some facts have 
come under his observation, which appear to him to point out 
sources of error to a considerable extent in the application of 
the test recently proposed by M. Deshayes and Mr Lyell, and 
which is now so generally made use of in the classification of ter- 
tiary formations. 

The crag has been referred by Mr Lyell to his older pliocm%e 
or upper tertiary period, on the authority of Deshayes, who 
identified among the fossil testacea of that deposit, 40 per cent 

* The ftbove is an abstract of the memoir read before the Members of the 
British Aasodatton, at Bristol, August M IBU. 
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with the existing species. The correctness of this result has 
been called in question by other eminent concbologists, parti- 
cularly by Dr Beck of Copenhagen, who has examined the crag 
fossils in the author's collection, and considers that the whole of 
tbem are extinct. In this opinion Dr Beck is supported by 
Mr G. B. Sowerby, who states, tbat he has only met wilh two 
or three crag shells, wbicb may, perhaps, be identiiied with exist- 
ing species. Professor Agassiz bas inspected an extensive series 
of ichtbyological remains, collected from the crag by the author, 
and pronounces them all to belong to extinct genera ur species ; 
wkile a precisely similar result has attended Dr Milne Edward's 
examination of the corals. 

Professor Phillips, in his Introduction to Geology, lias placed 
the crag in the miocene or the middle tertiary division ; while Dr 
Fleming, who, for more than a quarter of a century, bas been an 
indefatigable collector of British siiells, considers that the propor- 
tion of recent species in the fossils of that formation has been 
rather under than over-rated by Deshayes ; and among the corals 
of the crag be has detected a large porportion of living forms. 

The particular one of Mr Lyell's divisions, to which a geolo- 
gist will refer any g^ven deposits, must therefore depend upon 
his own estimate of the characters which constitute specific dis- 
tinctions, and which is evidently liable to the greatest possible 
amount of variation. The author next enters upon an inquiry 
respecting the course which should be adopted in obtaining the 
relations of analogy, presented by the fossils of different depo- 
sits to one another, or to the races in existence at the present pe- 
riod. The effect of the method now made use of is, to d^s as 
contemporaneous those deposits which respectively furnish the 
same per-centage of extinct forms, without the slightest reference 
to the greater or less degrees of approximation wbich these forms 
exhibit, when compared with living types. The coocholo^sts 
who agree with Dr Beck cannot, by means of the per-centage 
test, express the difference in the amount of approximation pre- 
sented by the tesiacea of the crag and London clay, to those now 
existing, because they would consider all the fossils of both these 
formations extinct, and, consequently, refer them both to the 
eocene or oldest tertiary division. 

In this instance, the relation of analogy can only be obtained 
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by a general estimate of the amount of resemblance borne to ex- 
isting species, by the entire series of cmg or London clay-fossUs 
taken collectively. This mode of procedure may, at first, oflRnr 
only a different adaptation of the numerical plan of Mr Lyell. It 
wiU, however, be found an important modification of his princi- 
ple ; for, when applied to the fossils of those formations, which, 
from the presence of living species, can also be subjected to the 
per-centage test, it will, under some circumstances, furnish re- 
sults that clearly establish a fallacy in one of the two methods. 
For instance, the red and coralline crag are supposed by Des- 
hayes to contain the same number of extinct species ; and by 
the per-centage test, they therefore present an equal approxi- 
mation to the existing organization. But, if the shells, which 
Deshayes thinks he can identify with those now inhabiting the 
German Ocean, are rejected, and the extinct testacea alone com- 
pared with living types, the forms most remote from existing 
species will be found to occur in that series which has been de- 
rived from the coralline crag. 

' The author then changes his line of argument, and assuming 
that there is a general agreement among conchologists, as to the 
characters which should be depended upon in discriminating 
species, and also that the per-centage test is the true method 
of obtaining relations of analogy, he proceeds to inquire whe- 
ther the association of organic remains in fossiliferous deposits 
implies their previous contemporaneous existence.'* The evi- 
dence drawn from this source, appears to the author to be by no 
means so conclusive as it has been generally considered ; and his 
opinions have been formed principally from an attention to the 
causes now in oper^ltion upon the earth'^s surface. 

The small part of this island occupied by the crag formation, 
is intersected, in one spot, with several estuaries, which have 
completely removed this generally superficial fossiliferous stra- 
tum, the bed of the estuary being formed in an older formation. 
Along the banks of the Deben, which flows through a part of 
the coralline crag, in some spots, the fossil shells line the shore in 
greater numbers than the recent testacea ; and, during the period 
in which this estuary has been formed, prodigious numbers of 
these fossils must have been swept down into the German Ocean, 
and there indiscriminately mingled with the reliquuB of existing 
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species of mollusca. It is not mert^ly the extent of surface ai 
present occupied by these estuaries which has thus lieen de- 
nuded of the crag; but considerable tracts of marsh land for- 
merly connected witli them, but from which the water has since 
been shut out, have also lost this original covering. Wilhiu a 
very short distance of the Deben, another estuairy, the Siour, 
Sows through a iacListrinc deposit belonging to the newer plio- 
cene or uppermost tertiary period; and here, in addition to the 
shells, is a considerable stratum of mammalian remains, which, 
at one period, evidently extended as far as the opposite bank of 
the river, a distance of about a mile and a half, or two miles. 

I must look forward some few thousand years, and anticipate 
the time when, by the recession of the sea or the elevation of 
the land, the deposits forming at the mouths of these estuaries 
has become accessible, and is made the bubject of geological in- 
vestigation. I must also assume, that the geologists of that re* 
mote period have followed the same course of induction that has 
recently been pursued, and have arrived at similar conclusions 
respecting the course to be adopted in ascertaining the relative 
antiquity of tertiary deposits. The age of the formation in 
question, then, is about to be tested by comparing its organic 
remains with the then existing species. Of what will these fos- 
sils consist, and whence will they originally have been derived ? 
The bones of such animals as are now drifted down the rivers 
Deben and Slour will be mingled with those of the extinct mam- 
mahaofthc uppermost or neiaer pliocene period. The living sp&- 
cies of mollusca now inhabiting the German Ocean, will be found 
associated witli the extinct lestacea of the iteicer pliocene, older 
pliocene, and perhaps even with the miocene or middle epoch. Yet 
this depoat, in which the organized beings of different geological 
periods shall be found thus indiscriminately mingled, will be one 
exhibiting every appearance of regular strati ficatiun,^a deposit in 
which a large portion of testacea will be found naturally 
grouped, and in which there will be the clearest evidence of 
their having become entombed on the spot which they had long 
previously inhabited. That the influences of causes now in 
operation is really producing such an effect as the one now de- 
scribed, admits of almost actual demonstration ; for the fossil 
^lells of the crag are thrown up along various pari.^ q? \.\\t 'sNi'i- 

VOL. XXi/. so. XLUI.— JANOAllV lti37. K. 
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folk coast, several miles from the spots in which they have been 
carried down. 

<^ It may be said that these older shells, entering into the new 
deposits, carry with them evidence of the stratum from which 
they have been derived ; or that, at all events, their worn i^ 
pearance would distinguish them from the more recent mollusoa 
with which they are associated. This is so &r from being the 
case, that considerably finer and more perfect sperimens of tiie 
Voluta Lambert! can be picked up on the sea shore, where they 
have been dashed by the waves upon a shingly beach, than can 
even be obtained from the beds of the crag formation itself. In 
fieuctj this gradual process of degradation appears, in many in- 
stances, to be of all others the most favourable for detadiing or- 
ganic remains from the matrix in which they are imbedded ; and 
with respect to the evidence that might possibly be supposed to 
arise from a difference in lithological character, it should be re- 
membered, that even if such indications did exist by the time 
these new depoats become accesrible, every vestige c^ the crag 
will have disappeared. There will, consequently, be nothing to 
exdte the slightest suspicion that the crag spedes are not con- 
temporaneous with all the organic remains associated with them. 
In adopting this line of argument, I am of course supposing 
that the geologists of a future epoch have the same amount of 
information respecting the history of the tertiary deponts of 
those days that we have of our own, and not that a geological 
record of events has been continued up to that period. 

" To a certmn amount, then, this admixture of fossil with re- 
cent shells, even in regular stratified deposits, cannot be denied ; 
but it may be urged that it takes place only under peculiar cir- 
cumstances, and to such a limited extent as would never inter- 
fere with the accuracy of general inductions founded upon ex- 
tended research and careful practical observation. 

*' If, however, we enlarge our field of observation, we shall find 
that a process has been going forward attended iirith similar re- 
sults, over a tract the superficial extent of which far exceeds that 
occupied by the whole of the crag formation. The bed of the 
ocean, all along the coast of Norfolk, Suffolk, and Essex, and 
probably as far as Kent on the one side, and Yorkshire on the 
other, is strewed with multitudes of the bones of extinct mam- 
malia. These remains have been taken up twenty miles from 
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the shore ; and, in dredging for oysters, the fishermen have suf- 
fered considerable inconvenience from the number of elephants' 
bones and teeih which become entangled in their nets. Mr 
Woodward supposes that the grinders of at least 500 elephants 
have been fished up off the oyster-bed at Happiaburgh ; • and, 
from the numbers which I have seen, I have no reason to think 
this calculation is exaggerated. I do not now propose inquiring 
whence this prodigious accumulation of fossils has been derived, 
or to what geological epoch they should be referred ; it is suffi- 
cient for my present purpose to feel satisfied that they are the 
remains of beings belonging to a remote era, which are becoming 
entombed, covered with the balani and zoophytes that now inha- 
bit the German Ocean. These are facts which, I presume, will 
not be disputed, and yet so entirely has the operation of exist- 
ing causes in this respect been overlooked, that Mr Lyell fully 
concurs in the assumption, that, in undisturbed stratified deposits, 
the embedded remains must necessarily have existed contempora- 
neously; and upon this evidence solely, important conclusions have 
been drawn respecting the bones of elephants associated with the 
shells of existing species of mollusca in a depotat in Yorkshire."t 
The next point adverted to in the paper is the presence of se- 
condary fossils in the upper or red crag. During the formation 
of this deposit, causes similar to those now in existence appear 
to have been in operation, and effects have there been produced 
which exactly correspond with the author's deductions as to the 
nature of the formations at this time in progress round some 
parts of the British coast. This introduction of secondary shells 
in the tertiary deposits of Norfolk and Suffolk has been detect- 
ed solely by an attention to lithological characters ; and the evi- 
dence derived from this source is no longer available when there 
is reason to suspect an admixture of organic remains belonging 
Exclusively to rocks of the supracretaceous series. 

• A village on the Norfolk coast, between Cromer and Winterton. 

f That these quadrupeds, and the indigenous species of lestacea aBSodated 
with them, were all conteinparatf InbabitantE of Yorlc»hire (a fact of the 
gretteit impurtaoce in ffeolog;) has been established by unequivocal proofs 
by the Iter. W. V. Harcourt, who caused a pit to be sunk to the depth of 
more than 200 feet through undisturbed strata, in which the remains of the 
raanunoth were found imbedded together with the sheila, in a de{iaslt which 
bad evidently r»ulted from lrBni]uil wat«r.— Ly^JTa Geology, voL i. p. 96, 

«dit.i, 
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The species which are common in the chalk and red crag are 
very few when compared with those which are common to the 
red crag and to the subsequent tertiary strata. In the latter 
case, however, we have no means of ascertaining whether those 
individual species which occur in separate formations existed 
throughout distinct periods, or, like the fossils of the chalky were, 
by the natural process of degradation, removed from their ori« 
ginal matrix, to be again entombed with the races of a more re- 
cent epoch. Unless this difficult problem is solved, it is clear 
that the application of the per*centage test may be attended 
with the most fallacious results. ^To what extent erroneous con- 
clusions may have already been formed, from the neglect of 
those considerations so obviously necessary in the examination 
of the crag, must be a subject for future investigation.— i2^{:orcfo 
tf General Science^ No. xxiv. vol. iv. p. 466. 



On tfie Unity of Structure in the Animal Kingdom. By Mar- 
tin Baeey, M. D., F. R. S. E., M. W. S., late President 
of the Royal Medical Society of Edinburgh. (Communi- 
cated by the Author.) 

All finite existences presuppose design. This is a position 
which, happily in the present day, we may assume. 

It has been usual to regard organic structure as manifesting 
design, because it shews adaptation to the function to be per- 
formed. It has also been suggested, that function may be 
equally well considered as the result of structure. And, truly 
so it may. Yet perhaps we are not required to shew the claim 
of either to priority ; but may consider both structure and 
function, — harmonizing, as they always do, — as having been si- 
multaneously contemplated in the same design. 

The object of the present essay, is to offer a few conadera- 
tions on structure only ; but the subject is so vast, and our li- 
mits are so circumscribed, that these considerations must be of 
the most general character. Yet some details on development 
will be found indispensable. 

The expression *^ organic structure,'^ includes of course the 
structure of what we call animals and plants. But, while both 
are comprehended as beings contemplated in the same original 
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design ; — while the uielamorphoses presented in a realization of 
this design, and the remarks that may he made on develop 
inent in general, will apply equally to both ;— it is intended to re- 
strict the further prosecution of the subjet-t to animals alone. 

The terms " lower" and " higher" animals, will be throughout 
this paper strenuously avoided, because they are calculated to 
mislead. Should they occur, it will be as forming part of aniio- 
talion. Such terms, if used in regard to theorgansof relatici on- 
ly, are, to say the least of them, ambiguous ; because we i! d not 
know what parts of structure may not contribute to constitute 
these organs. If they bo used to describe differences in the de- 
gree of elaboration only, sucli application of them presupposes 
a simply " ascending" or " descending" scale of structure, dif- 
fering in degree alone, — a thing, the existence of which, it is in 
part the object of this paper to question, and then acknowledge 
or deny. We therefore disuse them, substituting the expres- 
sions general and special, — simpler and more complex, — diffused 
and concentrated,— homogeneous and heterogeneous, — less or 
more elaborate, — less or more developed. 

It is important to appreciate exactly, the difference in mean- 
ing between the terms " individuai" and " individuality." An 
element, or a set of elements, acquires a separate or distinct 
existence, i. e. an individuality, and there is thus constituted an 
individual.* 

The constituent parts of an individual perform certain func- 
tions, in the sum of which consists its life. These functions 
are reducible to changes of condition, and of relative position,. 
— to dismissal and renewal, — of the elements of which the in- 
dividual is composed ; which changes are not identical in any two 
individuals. The effect of these continued changes, up to a cer- 
tain period of life, is a more and more elaborate and special 
structure, performing more and more diversified and special 
functions. 

Now, as the elements of an individual cease, in turn,, to be 
constituent parts of the same, the identity of that individual 

• " I exhort VDU to be particularly on jour guard against loose ond inde- 
finite expressions ; thej are tlie bane of nil ecionce, and have been remark- 
ably iiyurioua in the different dqiartments of our own.'' Laisrcnce's two Lee. 

tures i being an Introduction to Comparative Anatomy and Pbvaiolngy. 
1826. P. 118. 
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must be continually changing,— can exist, indeed, at no two pe- 
riods of time ; inasmuch as new elements are continually enter- 
ing into its constitution, while old ones are departing. But the 
same separate or distinct existence — the same individuaUkf'^ 
continues.* 

A law, not less vast in its importance, than it seems to be ge- 
neral, in its application, may be supposed to direct structure in 
the animal kingdom. This law requires that a heterogeneous 
or special structure, shall arise only out of one more homoge- 
neous or general; and this by a gradual change. The import- 
ance of this law appears to have been insisted on chiefly by Von 
Bar, who arrived at it by long and attentive observation of 
development. 

Let us then inquire, in the first place, what analc^ there is 
in the states of germs in general, at the earliest period of obser- 
vation ; and whether they have in common, a homogeneous or 
general structure. 

In animals presenting the most simple manifestations of life, 
— ** in which, every point of the creature is, as it were, an epi- 
tome of the whole, without any relation to, or dependence on, 
the rest ; andxapable, therefore, when separated from the rest, of 
an independent existence,''-f- — maturity alone appears sufficient 
to produce offspring, and simple separation sufficient to consti- 
tute a new being. Such is the case with many zoophytes. 

Reproduction becomes less simple, as vitality grows complex ; 
because now, " each point of the creature has a more close rela- 
tion to, and dependence on, the rest, than before.'^ When 
something like ova begin to be discernible, they consist of a 
half-fluid, throughoat homogeneous, more or less granulous 
mass. This is the state of bodies regarded as ova, in some In- 
fusoria, some Polypes, and many other Zoophytes. Bodies of this 
kind have been called " Germinal Granules.*" Such imperfect ova 

* Cessation of the changes spoken of, constitutes death. The state of be- 
ing subsequentlj, forms a subject, of which it would here be out of place to 
treat. It is sufficient that revelation makes us acquainted with the fact, that 
human existences continue, after they have ceased to be represented by com- 
binations of elements, performing functions, the sum of which is called life. 

«f Dkky in the Trans, of Prov. Med. and Surg. Assoc, vol. iv. p. 344. 

t Mjk, h c p. 344. 
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seem to hold a middle place between " Shoot?," on the one hand, 
and " Germinal Vesicles," on the other.* 

The ovum of more elaborate structures, — perbapB of all the 
rest of the animal kingdom, — is a sac, containing a sort of Yolk, 
— the Germinal Vesicle, — and a Layer of granules. (Fig. 1. 
p. 120.) 

The Volk of ova generally, iaverymuch the samein esaential 
character ; but performing a more important part in some ani- 
mals than in others, it differs much in quantity. 

The Germinal VeticU is an exceedingly delicate, transparent 
sac; measuring in diameter sometimes less than ^osfh of a 
lincj-f and containing a pellucid fluid. On the internal surface 
of the Germinal Vesicle, there has lately been discovered an opa- 
city,— the Germinal Spot {Macula germinativa), consisting of 
extremely minute granules, more or less spherical in form. 
With a magnifying power of eight hundred diameters, — that is 
to say, magnified 640,000 times, — this spot has not yet been 
found to consist of other than homogeneous parts.^ It has been 
already said, that it is contained within the Germinal VeMcle; the 
latter measuring in diameter sometimes less than jj^thof aline. 

In some Infusoria, the contents of the Germinal Vesicle are 
mther a mass of granules, than a iluid and a spot; perhaps cor- 
responding parts, in a less concentrated state. Indeed, may not 
" Shoots," " Germinal Granules," and the contents of the Germi- 
nal Vesicle, be, all of them, corresponding parts, in different 
states of concentration ? 

The Layer of Graaiulea (Germinal layer), containing per- 
haps, in part, the rudiments of the future Germinal Membrane, 
lies immediately on the internal surface of the Primary Mem- 
brane that contains the Germ and Yolk. This layer is more or 
tesB circumscribed,— of len indistinct, because of its periphery 
coalescing with the Yolk. The Germinal Vesicle is found 
lying in the centre of this layer of granules, on the surface of 
the Yolk ; though there are reasons for supposing that, origi- 
nally, the Germinal Vesicle is situated in the centre of the Yolk. 

• Fwkinje, in Berlinerworterbudi, Band x. S, 109. 

t Wagner, in Ed. Med. and Surg. Journ. 1836. No. 127- 

X Wagner, I. c 
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We have then — 

Isifyf ^^ Shoots ;^ as in many Zoophytes. 

9dh/y *< Grerminal Granules ;^ a half-fluid granulous nass, as 
IB some Infusoria, Fome Polypes, and many other Zocqihy tea. 

Sdfyj The ova of some Infusoria, in which the Germinal 
Vesicle contains a mass of granules. 

Ifihfy, Perfect ova, of more elaborate animals, viz.—- 

Fig. 1. 

a Germinal Spot 

b Fluid contained in Genninal Vesicle. 
' Genninal Yeflide. 

d Layer of gfanule9,Iiayii^the Crerminal Vesicle in its oentM. 
^Yolk. 
/ Primary membrane, enclosing the Germ and Yolk. 

Sthly, Superadded, in Mammals and in Man, there are the 
Crraafian Vesicle, and its fluid,* viz.— 

* In Mammals, and in Man, the part corresponding to the ovum of other' 
animals, is called the oDulum. 

For the discovery of the latter, — an epoch in the history of development,— >; 
we are indebted to the illustrious Von Bar. Yon Bar was once a pupil of Bol* 
linger, the head of the Wurzburg School ; who having expressed to the former 
a wish, that some young naturalist^should, under his own superintendence, 
thoroughly investigate the development of the common fowl, Yon Bar would- 
most gladly have undertaken it, but for circumstances that required for a time 
his estrangement from the subject. Yon Bar mentioned it, however, to his 
fiiend Pandery who had come to Wurzburg, at his suggestion, to be a fellow- 
pupil of DolUnger. Pander undertook those researches ; and hence his dis« 
covery of the primary separation of the Germinal Membrane into layers. 
Von Bar returned with renewed ardour to the subject, and discovered the 
Ovulum of Mammals ; Purkinje having in the mean time found the Germi- 
nal Yesicle of Birds. Valentin next discovered the Germinal Yesdcle in 
Mammals ; and Wagner afterwards found the Germinal Spot. The last-men- 
tioned author justly asks, Is this spot also to present some contained part? 

Pot a particular account and drawings of these minute bodies, see Von Hot, 
<< de Ovi Mammalium et Hominis genesi ;" also the Ed. Med. and Surg. Joum. 
Nos. 127 and 128 ; and Muller*s Archiv, 1836, Heft ii. ; likewise a paper by 
Purkinje^ '^ Symbolse ad Ovi Avium historiam ante incubationem ;** and one 
by Bernhardt, '^ Symbolse ad Ovi Mammalium historiam ante prsegnationem." 

Dr Allen Thcmfon, one of the very few in this country who have attended 
to the subject of development, has given an epitomized but very comprehen- 
sive account of the changes in the Germinal Membrane of Yertebrated Ani- 
mals, so far as ascertained up to the time when he wrote (1830), adding ob* 
servations of his own. (See vols. ix. and x. of this JoumaL) 
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a,b, c,d, e, f, as above. 

ff Fluid contained in the Graafian VeBicle. 

* Graafian Vcfflcle. 



Tlie following table • shews liow generally, the more difficult 
to discover of these parts, have already been met with in the 
animal kingdom. 
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It is then fair to presume, — since this table contains " both 
ends," as they have been termed, of the animal world, — viz. In- 
fusoria and Man, — that wherever there exists what is called a 
perfect ovum, all the above parts are present. 

There are reasons for supposing that the Germinal Vesicle is 
formed before the Yolk, — one of which is afforded by its rela- 
tively greater size ; + and, if so, the Germinal Vesicle, with its 
contents, constitute the primitive portion of the ovum, which in 
oil animals, where found, appears to be essentially the same, i 

It has thus been shewn, that in all classes of animals, from 
Infusoria to Alan, germs at their origin are essentially the same 
ia character ; and that they have in common a homogeneous or 
general structure. 

* Compiled flrom various sources. 

t The Germinal Vesicle is met witli in those ova only, that are not quits 
read; for imprecation : as It bursta on the latter taking place, and pours It* 
contents among tbegjanules of the Germinal lajer, b/wbichitlaauttovxD&e^- 

J Furkinjf, In Berlinerwb'rterhuch, Band a. S, IA\. 
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It appears also, that essentially, the manner of the metaniqr- 
phosis, or metamorphoses, from a more homogeneqiis or gena^a^ 
structure, to one more heterogeneous i^pd special, — L #• the nuMj 
ner of development^— -t« univeridOjf the same. 

Such a proportion seems dedudUe from whi^t we know of 
development, not only in all the Vertebrata, but in many Inver- 
tebrated animals ; such as the Insecta, * Crustacea, j- Arach- 
nida, ^ and even Mollu8ca;§ and Yon Bar seems to have, 
meant the observation to apply to animals in general, when be, 
spoke of development proceeding by ^^ a oondnued elaboratioii 
of the animal body, through growing histological and morpho- 
logical separation.^ || Zoophytes themselves, so far as their de^ 
velopment extends, may also be included, as subject to the samf 
law. 

To the manner of development, we shall presently return. 

The Layer of granules, already spoken of, as having in iti 
centre the Germinal Vesicle (fig. 1. p. ISO), appears, oh the 
bursting of the latter, to contribute to the formation of the 
Germinal Membrane (Plate I. fig. 3) : though the central and 
most important part of the latter is p^haps constituted, by the 
contents of the Germinal Vesicle. 

The Germinal Membrane in some of the Vertebrata, is at first 
a more or less circumscribed disk, covering only a part cS the 
Yolk, and afterwards extending itself to surround and enclose 
the whole of it ; in others, it encloses the whole of the Yolk from 
the first. This membrane in the Invertebrata, presents differ- 
ences in this respect, regarding which physiologists are not quite 
agreed.^ 

In most vertebrated animals, the Embryo is at first nothing 
more than the exuberant growth of a part of this Grerminsd 
Membrane, near Us centre^ (see Plate I. fig. 3.) ; i.e. m ilie 

* See Burmeisters Entomology, translated by Shuckard, 1830, Svo. 

•f RaMce^ uber die Bildung und Entwickelung des Fluaskrebses, 1829, fi>L 

X Herold^ Untersuchungen ilber die Bildungsgeschichte der Wirbellofien 
Thiere im Eie, 1824, foL Also Rathke, in Burdach's Phjsiologie als Er&h- 
rungswissenschaft. 

§ See Von Bar's observations on the development of Snails, in his '* £nt< 
wickelungsgeachidite der Thiere,** &&, 1836, 4to. 

II L c. p. 231. 

^ See Faimfin, fntwidkehmgsgeschichte des Mecsdien, &c« p^ 144 aad 
6&2LJ. Also Herotd^ L c ; and BMks^ L c. 
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situation ocaipied by lite Germinal Vesicle, before the burstUiff 
of the latter ; the part exuberant, projecting, but not being dis- 
tinguishable from the rest, by a well-defined border, The pro- 
jecting porlion becomes more and more distinct, until its grow- 
ing independence is manifested, in a tendency to withdraw itself 
from the remainder. (See Plate I, fig. S.) 

This separation of the central part of the Germinal Mem- 
brane from its periphery and from the yolk, gli-es rise eventual- 
ly to the appended UmbH'tcal Vesicle in Man and other Mam- 
mals. In Birds, the corresponding part is taken into the abdo- 
men. In Frogs, the embryo occupies, from the first, so large a 
portion of the Germinal Membrane, and the latter so nearly sur- 
rounds the yolk, that the yolk becomes contained in the em- 
bryo, before the independence of the latter has time to manifest 
itself by a tendency to withdrawal. 

Explanation of Plate I." 
Fig. 3. Transverse section of tlie Oeiminal Membrane and incipient Em- 

tityo of tbe Common Fowl. 
Fig. 4- Ditto, moie advanced. 
Fig. A, TraoGversB Election of an Embryo of the Common Fowl. 

■ Primary membroni.' encloBing the Germ ftnii Yolk. 
■• Serous, or Animal layer. 
"■■ Mucous, or Vegetative Jater. 

B Sinus or Vein, bounding the Vascular Area. 

Chaida veitebtalis. 
h Outer margin nf 'lie Lamina dorsalis. 
c Upper maiKiJ' of the samo ; afterwards the Meaial Line of tbe back. 

be Lamina doranlia. 

d Outer (and aflurwardi under) margin of the Lamina ventralii, 
bd Lamina ventraliB. 

e Flexure of the serous lamina. 
de Membianaus portion of tlie abdomiaal paries. 
/Ma^D of the lateral envelope. 

g Lateral part of the fold of the Amnion ; afterwards, the closing-point of 
the Amnion. 
4tg Amnion. 

n I.'pper angle of the mesenteric lamina. 

• Uaaer angle of the mesenteric lamina; afterwards the suture of the 
Me.ienlery. 
hi Tbe mesenteric lamina. 
k The vascular lamina on tbe Intestine. 

1 UucDUS lamina of tbe Intestine. 
M Corpora Wolfliana. 

n Mesenteric space. 
« Aoita. 
Fig. 6. Ideal transverse section of the £mbcjo of a VertebiaMd Animal, 
a Stem of the vertebral column. 

b Laininffi dorialea-'tboic union forma tbe upper or dorsal Tube. 
a LaminiB vcntrales— their union forms tbe under or ventral Tube. 
(t Central portion of tbe Nervous System or nervous Tube. 
» Vascular Tube. 

/ Mucous Tube. i 

ff Corpora WolSantt. 

• C nati i in i n g inuueiria wcthau onlyiselactadbam Vii% Bar. 
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k Skin. 

i Amnion. 

k Serous corerin^ refulting from the doiinf of the amnum mt m. (8m 

also ^ of Fig. 8.) 
I Tolk-bac; 
mn Central line, common to all the Fundamental organf« 
q Vascular lamina, on the Yolk-hag. 

Fig/ 7- Fonnation of the Gennmal Membiane into the Embiyo of a Ver- 
tebiated Animal. 

« ^ Central line, common to all the Fundamental organs. 

a Chorda Tertebralls. 

h Formation-arc of the Ijunin« dorsales. 

e Formation-arc of the Laminae ventrales. 

d Formati(m-arc of the Nerrous Tnhe. 

€ Formation-arc of the Vascular Tube. 

/ Formation-arc of the Mucous Tube. 

m Ridge of the Lamina dorsalis. 

m' That place in the Germinal Membrane out of which the ridge («) arises. 

n Ridge of the Lamina ventralis. 
n' That place in the Germinal Membrane out of which the ridge (n) arises. 

js Perforating fbrmation-arc of the Eye. 

y Perfbrating formation-arc of the Ear. 

The manner of development seems to be as follows :— -* 
The Grerminal Membrane separates into two disjoined lay- 
ers ; viz. into a Mucous or Vegetative (Plate I. Fig. 8, *♦*), 
and a Serous or Animal layer (same Fig. **) ; the latter bdng 
in contact with the Primary Membrane (same Fig. *), endosiog 
the Germ and Yolk; the former lying immediately upon the 
Yolk itself. The Vegetative layer is afterwards seen to be com- 
posed of two intimately united laminae ; viz. the proper Mucous 
(Fig. 4, *♦♦), and the Vascular (Figs. 4 and 6, A, f, ft). The 
Animal layer also, in the embryo at least, divides itself into two 
laminae, viz. into the Skin, on the one hand (Fig. 6, A), and 
into a mass containing the Fleshy layer, as well as, in vertebrated 
animals, the Osseous, and the Nervous layers, on the other 
(Fig. 6,a, J, c, d). This division into layers, is the " primarff 
separation. During the course of this separation, the layers 
become tubes, or Fundamental organs. (See Plate I, Fig. 7.) 
There occurs, at the same time, a separation of textures, in the 
substance of the layers or tubes ; cartilaginous, nervous, and 
muscular substance, separating from each other; while apart of 
the mass becomes fluid. •Some of the elementary textures 
also, assume the form of laminae, which are subordinate to the 
original layers ; the latter therefore, (now tubes), become the 

* We here present, in a very condensed form, Yon Bar's observations on 
the Tertebrata, as contained in Ids work " Entwickelungsgeschichte der 
Thiere," &c. 1828, pp. 153-169, &c : — so modified, however, as to make the 
description applicable to invertebrated animals alio. 
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central portions of systems. This separation into textures, is tlic 
" kiafalogical'^ separation. 

Besides the above, there arise differences in outward shape ; 
single sections of tlie tubes being developed into distinct forms 
or organs, destined to perform particular functions ; which func- 
tions afe subordinate members of the function of the whole tube ; 
but differ from llie functions of other sections of the latter. For 
example, the mucous tube divides itself into the mouth, oeso- 
phagus, stomach, intestine, respiratory apparatus, liver, urinary 
bladder. Sic, ; the peculiarity in the development being connected 
with either an increased or diminished growth. This is the 
" morpliolc^kaP'' separation. 

Thns, by a threefold division, the mass becomes lieterogenc- i 

ous; and the further back we go, the more do we tind, not sin- 
gle organs only, but histological elements united. 

" Fresh parts are acquired, not by new, but by tratiaioima- 
tion. When, for example, the foundation of a cartilage forms, 
there was not previously a vacancy in the place it occupies, but 
a liomogencous mass; the change in which, consists in the ap- 
pearance of an assemblage of opaque granules, and a surround- 
ing pellucid fluid. Tliis is the jnanner of histological separa- 
tion ; calling forth, as it were, aniilhcses.'" 

" No part is formed, that was not previously in connexion \> ith 
some part, earlier formed ; no part has an isolated origin, then 
adding itself to the rest. Nothing swims freely around, annexing 
itself here or there, as formerly was said of the whole embryo, 
and even lately, has been conceived and taught of the spinal 
cord.* Each organ is a modified part of a more general organ ;"'. 
and development proceeds from the centre towards the periphery. 
This is the manner of morpl:ologicai separation. 

It was to uniformity in the manner of the primary, of the 
histological, and of the morphological separations, just described, 
that we referred in the proposition, that csseutiatly the viannei- 
of the metamorphosis, or metamorphoses — ('. e. the manner of 
development — from a more homogeneous or general, to a more 

* Such ii the doctnna of Benea. See fais " Anatomie Comparij du Cer- 
reau;" also his " Becherches d'.&tutamie TronaceadaDte et Pathologique." J 

i — ji 
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heterogeneous or spedal structure, is umversally the Mine ; apd 
we have already mentioned researches, which seem to w ar r ant Ais 
concluQon. 

The direcHon taken by development, is, however, not the 
same precisely, in any two animals ; and in different Claasea, the 
direction (type) differs very widely. But of dirediony or %p^ 
we shall treat more particularly hereafter. 

It has then been shewn,— that gertM from Infusoria to Man, 
ace essentially the same,— and we know that there are some 
stnictural characters, common to all animals in a perfkct state, 
— especially to those of the same Class, as, for example^ the 
Vertebrata : there are besides, resemblances between some of the 
more elaborate structures, in certain of their embryonal phases, 
and many less wrought out structures, in their permanent con- 
ditions ; which resemblances are observable, not only between ani- 
mals included in the same great Class, but also, though more re- 
motely, between animals belonging to different Classes. 

To sum up these important facts : If the structure of germs 
has been found in animals at ^^ both ends^ of the animal king- 
dom, as well as in the intermediate classes, to be essentially the 
same ; — if between the homogeneous masses, forming germinal 
membranes, there is found no essential difference ;— if the pri- 
mary separation of this membrane into layers (the vegjetative 
layer being always directed towards the yolk), and the subdivi- 
sions of these layers — ^incipient in the membranal, and completed 
in the embryonal states — are the same in character; — ^if the for- 
mation, not of textures only, but of organs also, proceed in the 
manner just described ; — and, above all, if permanent structures, 
among many of the less elaborate animals, resemble most ob- 
viously, different degrees of histological and morpholc^cal sepa- 
ration, as presented in the embryonal phases of an individual 
destined to be more wrought out ; — are we not entitled to con- 
clude, not only that a heterogeneous or special structure arises 
only out of one more homogeneous or general ; but also that, es- 
sentially, the manner of the metamorphosis, or metamorphoses,*— 
the manner of development^^from the latter to the former state, 
is universally the same ? 

And are we not then led fairly to the conclusion, thai dU ike 
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•varieties of ttntcture in the animal kingdom, are but modifica- 
lions of, essenticdly, one and the same fundamental Jbrm f* 

Now, seeing that not only the Vertebrata, but all Classes of 
animals, in their development, must ^o.s& thus graduaihf froxa 
a Merely (Mwmiri form, to themo3t special forma they respectively 
Attain ; further, that the manner of development may be consider- 
ed as essentially the same in all ; — is it surprising that there are 
resemblancea between some of the embryonal phases of very 
different animals ; and that some of the stages in embryonal life 
of the more elaborate structures, resemble perfect states of those 
that are less wrought out ? Could it, indeed, have been other- 



Let us inquire a little more particularly into the development, 
firstly, of the Vertebrata ; and, secondly, of some Invertebrated 
animals. 

Firstly — Of the Vertebrata. 

The layers into which the germinal membrane separates, be- 
come, as already said, tubes. (See Plate I. fig. 6.) These 
tubes are more or less bent towards the yolk, at each extremity ; 
but extend the whole length of the animal, including its head 
and tail. Therefore, out of the upper tube, — constituted by a 
union of the laminie dorsalcs (fig. 6, 6.),— are formed, the arches 
of the caudal, lumbar, dorsal, and cervical vertebrse, the arched 
cranial bones, and the soft parts covering all of these ; together 
with the central portion of the nervous system. While out of the 
under tube, — constituted by a union of the laminse ventrales, (c) 
— are formed, the ribs, the soft parts of the thorax and abdomen, 
the hyoid bone, and all that portion of the neck, anterior (or in- 
ferior) to the vertebrie, the lower jaw, and some other parts, both 
osseous and fleshy, of the face. The bodies of the vertebras, 
and the base of the cranium, are formed out of a portion of the 
animal layer of the germinal membrane, common to the upper 
and the under tube (fig. 6, a.) 

The central portion of the nervous system in different animals, 
may, in its ultimate elaboration, produce very different struc- 



• Whether this fundamental form is vesicular, as it has been supposed,— and 
n fivour of which opinion, several fecta might be brought ftrwari, 
lot now inquire. 
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tures ; all grades between the splendid cerebral hemispheres ia 
Man, and the mere rudiments of hemispheres in Fishes. The 
nervous portions of the organs of sense are, in all the Yertebrata, 
processes of the central portion of the nervous system, through 
the Laminas dorsales (Fig. 7* x. y.) ; so that, though so vailed 
in different animals, not only all parts of the central portion (tf 
the nervous system, but all processes from the latter, — with a 
common ori^n, and the same manner of development, — ^may well 
bear a general resemblance to each other, in the perfect states of 
the less, and the embryonal states of the more, elaborate animals.* 

(The nervous ganglia of the Cuttle, and perhaps of many other 
invertebrated animals, seem to correspond, not with the sympa- 
thetic, but with the spinal ganglia of the Vertebrata ; a spinal 
cord and brain not being present.*!* It is remarkable^ that ia 
the Cuttle, there occur cartilaginous rudiments of vertebrae, un«* 
der which the ganglia lie.) 

The muscles of the trunks in different animals of the Class 
Vertebrata, are but modifications of the fleshy portions of the 
Laminae dorsales and ventrales; and the muscles of thdr extre- 
mities, are only similar metamorphoses of those portions of the 
latter, that are carried out with the osseous (or at first cartila- 
ginous) foundation of the extremities themselves. (See fig. 8, 
below.) 

All the resemblances in the vascular system of different ani* 
mals, are, in like manner, referrible to a common origin, and the 
same manner of development; and its varieties, to various modi« 
fications in direction (or type) and degree. 

The Mucous tube originates, as processes, the mouth, oeso- 
phagus, stomach, respiratory apparatus, liver, urinary bladder, 
and other organs; in part also, and in conjunction with the 
Vascular tube, the genital organs : which parts, in all their va- 
rieties, bear a general resemblance to corresponding parts in 
different animals. 

" It has been said that the spinal cord originates the brain. This is most 
untrue ; the spinal cord does not exist before the brain ; biit there exists a 
central portion of the nervous system, out of which arise both brain and spi- 
nal cord. 

'f'. The term '^ brain'* is here limited to the enlargement at one extremit/ 
of a mass* of which the other forms n spinal cord. (Yon Bar, L c) 
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Fig. 8. 

/(faaf Tranntrte Seclion of a Fertelirated Animal, to them the Tyiat of lh» 

Exlremitie*. 




d DdthI 

c Vtnttal 



n Eitrfmily, k*. 



A Tarminal poilion. 

V Totminal portion a> i Fin. 

(Thi. fig. la taVen from Voa Bw.) 

In tlie substance of the (lesliy portion of the Lamina clarsalis 
and ventralis of each side, there is formed a aeries of osseous arcs 
(6g 8, d e), constituting the radical portion of the extremities, of 
the superior masilJn?, G^c. ; and frum a point near the middle of 
each arc, there issues a process corresponding to the middle (_J^g) 
and terminal {ft) members of the latter. Now, it is obvious, 
that with this common origin, and the same manner of develop- 
ment, corresponding parts in different animals of the Class Ver- 
tebra ta, — whether arms, legs, wings, fins, maxillffi, &c, — are likely 
to retain a general resemblance ; though the absence of the middle 
members, or modification of the whole extremity, Bic, may ren- 
der them very dissimilar in their details. 

Corresponding parts of structure may, however, in different 
animals, perform very different functions. Thus, besides the 
extremities just mentioned, many other examples might be 
given ; such as a fact pointed out by Geoffroy St Hilaire, that 
certain parts of the hyoid bone in the Cat, correspond to the 
styloid processes of the temporal bone in Man ; and the different 
functions of the generative organs in the two sexes, afford a siill 
tnore remar liable example. 
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•enable each other in different animals of the Class Vertebrata. 
Of Invertebrated animals, we diall presently speak. 

In development, germs, and even embryos, belonging to dif- 
ferent groups of the same great Class, may long be indistin. 
guishable ; and still longer^ those that are more nearly alUed. 
But those brionging to difiGrent great Classes^ begin to diverge 
sooner ; or rather, the angle of divergence being greater, a differ^ 
ence is appreciable at an earlier period ;* and in proportion to 
the angle of divergenoe in a germinal, are the structures unlike 
in a perfect state. Just as, in a tree, those branches that have 
been given off nearest to its root, become most widely separated 
in their terminating twigs. 

In different Classes, development, though it proceeds in the 
same manner^ yet taking thus different directions^ attains, with 
materials perhaps essentially the same in primordial structure^ 
very different ends {types). 

Thus it proceeds in the Vertebrata or Osteoaoa, with especial 
reference to the central portion of the nervous system ; in the 
Arthroaoa (which include, besides the Articulata, some Zoo- 
phytes), having for its chief object, the organs of looomotioii. 
In both of these Classes, therefore, it is the Serous or Animal 
layer of the Grerminal Membrane, that is seen first advancing ; 
and out of this, in these two Classes, there is thus produced, a 
very different system of organs. 

In the Gastrozoa (t. e. the MoUusca and most Zoophytes), on 
the other hand, the organs of nutrition are especially the ob- 
ject ; and in them, therefore, development proceeds chiefly in 
the Mucous or Vegetative layer. 

To these priorities in development, and to the important in- 
fluence they have on the direction which development takes in 
other parts of the system, are referrible the leading charscters 
of Classes.-f- Yet it is in direction only, that development can 

* The primitkfe trace is very different in Invertebrated animals,— ior ex- 
ample, the Crustaceay— from what it is in the2Vertebrata ; and even among some 
of the Vertebrata, there are observable^ in this respect, no small differences ; 
as between the primitive trace of Batrachian reptiles, and that Birds^— 
(ValenHny Entwickelungsgeschichte, &c.) 

f Hence we cannot compare animals, belonging to different Chmes, in re- 
gard to what is called their ''rank,** unless we keep in view, not the degne 
akne, but also the dkeeiion of development. For the same reason, it is ab« 
sold to nj, that one Glsaf of aninuils eaa pais into another; suchy fiur tzam- 
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be said to differ in different aoimals ; ia 
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Secondkf,~^f some of the Inrertebrats. 
The following diagrams will illustrate diiTerent directioru o 
development, though the manner be the same. 



Ideai TTanaveree Section*, skewing the Structure! formed out of the 

dntmai layer, ntptttiv^. 
Of the Oateozoa (Vertebiata). Of the Arthrocot. 

F«. ». Fig. 10. 
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d. Skin, ] 

Under lul»-~ 
I, External akeletoB, eecreted from the 

skin ; the other parte of tbia tubl, ae 

e uid d of the up|njT tubs. 
{f, Mucous tube.) 
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The Vascular tube is not shewn in the above figures. 

pie, as the Cephalopoda of the Class Mollusca, or the Cruitacea of the Clasa 
Articulata, into Fishes of the Class Ycrtebrata. Aa well might it be stLd, 
that bnoches divergent at a tree's root, because thej retain some chanicterf 
in common, can be coinciilent ia their terminBi localities. 

" There are, however, certain systems of organs more or less common to 
all beings. Among these are especiallj the nutritive or apprcprialive organs ; 
reKmblancea between nhich, therefore, in corresponding stages of devejop- 
Lt,ni37 be conceived to extend to exiitenees of almost every kind. It has 
been Juatly said by Burmeister, that Osteoiok (Vertebcata), unilbig in 
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It 18 obvious from the above, 

Istly, That in tbeOsteozoa, Hie central portion ^ike Nervous 
System ; in the Arthrozoa, the organs qflocomatum^ mandUfleSf 
be, are the especial objects, in the early stages of develop- 
ment. 

Sdly, That the central part of tha Animal layer is apprDpr ia tcd 
aooordingly. Thus it may, perhi^ be sud, that parts corre- 
sponding to the I,*amina!t dorsales of the Osteozoa, go to form the 
Extremities chiefly, in the Artbrosoa. 

Sdly, That the upper tube in the Artbroioa is imperfect, 
though there is evidently a tendency in tlie extremitiea to its 
formation.* 

4thly, That, from the direction taken by their extremities, 
the Arthrozoa must move about, with the thoraxand abdomen up- 
permost ; the relative position of the Fundamental oi|;ans being 
reversed. The organs also, formed out of the Mucous and 
Vascular layers, are found to be inverted, if compared with 
corresponding parts in the Osteozoa ; but there occurs such an 
adjustment in the situation of the external parts,—- as^ ferexample, 
in that of the mouth and organs of sense ; and, as what in the 
Osteozoa is the extensor, becomes in the Arthrozoa the flexor 
side of the body ;— >that, so far as these are concerned, it cannot 
be said that the Arthrozoa move about on their backs. Bather 
may it be affirmed, with Valentin, that " they have no true 
back, but only the tendency to form one-'^t But their thorax 
and abdomen are certainly inverted. 

5thly, That the situation of what these animals have of the 
central portion of a Nervous System, is a part of the body cor- 
responding very nearly to that occupied by the central portion 
of the Nervous System in the Osteozoa ; viz., it is in the former 
(Arthrozoa) situated in the under — in the latter (Osteozoa) in 
the upper part of the animal layer, — supposing each of these 
Classes of animals to be situated above the yolk. 

6thly, That the term " dorsal*' vessel, b calculated to mislead ; 

themselves, in no small degree, ventral as well as locomotiTe properties, ex- 
hibit formal approximations to both Gastrozoa and Axthrozoa in their, deve- 
lopment. (Burmeister, I, c. p. 419.) 

* Such is the idea of Valentin, L c. p. 608. 

t Loco dialog p« a07. 



r 



in (Ae Animal Kitigdom. 13S 

ihe part so called, obviously corresponding to the aorta in other 
animaU ; and, according to the above diagram, having a truly 
thoracic and abdominal locality.* 

Of the development of molhtscous animals, we know very lit- 
tle : enough, however, to render it quite safe for us to extend to 
them the laws already laid down ; viz. of the heterogeneous nri- 
ang only out of llie homogeneous, and of identity in the mn' iwr 
of histological and morphological separation (the manner ci' de- 
velopment), -J* whatever may be the direction which the latter 
takes, and however limited its degree. 

£ven to Zoophytes, the same laws may be applied. The 
Germinal Granule of the Polype — a homogeneous, shapeless mass 
^separates into a softer portion, on the one hand ; and a more 
rigid, a horny, or calcareous suhstance, on the other ; and as- 
sumes its proper, more or less special, form. Even shoots 
themselves — those, for example, of the Hydra J;— are at firs 
simple swellings, then cone-like, afterwards somewhat cylindri- 
cal, and gradually become funnel-shaped, like the parent : pro- 
cesses then appearing wart-like, at the circumference of the 
common cavity, and these by degrees elongating into arms.§ 

The whole animal kingdom then, (perhaps all organized 
beings ?), may be considered as directed in development by the 
above laws ; and all animals present besides, the anlithe^s of an 

* Tbe Germinsl Membrane eeparales. us well in inveTtebrated, as in vette* 
lirated animals, pruiuirlty into a SerouE or Animal, and a Mucous or Vegeta- 
tive lamina; between whicli, sooner or laler, there is found a third, the 
Vascular lamina (Valentin, 1, c, p. GOa). 

The above figure (10.) i» not intended to present the/orai of anj of the 
Arthrozoa. The form, indeed, of an Oiteosstion, has been as far as possible 
adopted, in order to admit of an easy comparison of corresponding parts; the 
only purpose here, being to shew the appropriation of the Animal layer of the 
germinBil membrane in the two Classes. We do not at present enter into any 
comparison in firm, of parts of tbe external skeleton of the Arthrozoa, with 
tbe oESeous system of Vertebrated animals (Ostenzoa). 

t See roll Bar's researches on Snails, already mentioneil ; also those of 
Stitbel and Carua, alluded to by Banlath, Physiologie ala ErfiJi rungs wisaen- 
■cbaft, Band ii. S. 179-180. 
' ; Carut. plate i. £g. 1. g Burduch, 1. c. p. 161-16e. 
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internal or vegetative, and an external or ammJBl portion of the 
body. 

The following diagram is intended to iUmtratt fiindaBieiital 
unity, and the causes of subsequent variety in structure ; the 
latter being acquired in development, and development 
represented by curves. 

Let the point A, re^ Fjg, n. 

present the supposed 
coincidence in funda- 
mental form, of four 
germs of the Class 
Vertebrata. 

The curves drawn 
from the point A, to 
the points B, C, D, £, 
represent, respectively, 
the development of 
Fishes, Reptiles, 

Birds, and Mam- 
mals. 

The identity of the curves, in curvature, corresponds to ideit* 
tity in the manMT of development («. t. in the mxniner of his- 
tological and morphological separation). 

The lengths of the curves, together with the degrees qftm' 
dulation, measure the degree of aggregate elaboration attained 
by each of the above, in the course of its development* 

The dotted contintuitions of the curves, measure the diffe- 
rences in the degree of elaboration. 

The different directions of the curves, both general and par- 
ticular, represent the different directions taken in development; 
i e. modifications of the type of the Vertebrata ; and serve to 
shew, that while there exist resemblances^ identities are impos- 
fflble. 

The amount of divergence, measures the difference in struc* 
ture, arising from the different directions taken in development, 
(difference in kind). 

« This illttstvalioii 1% however, a veiy coane one. We cannot, for ia- 
stance, represent the fact, that' certain parts of structure hi birds, are more 
wwUght out, than cotttsponding parts in mammals. The texok aggrti/fta§i «^ 
boratioD, has therefore been employed. 
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The cross lines (arcs) indicate, at the points where they cut 
the curves, corresponding stages of development. It is in cor- 
responding stages of development that resemblances occur. 

By the above diagram (Fig. 11.), resemblance* between orga- 
nized structures, admitting of comparison, are seen to be in the 
inverse ratio of the age, — -the curves having a tendency to coin- 
cide, in proportion as they approach the point A ; and the causes 
of variety, are seen to be resolvable into differences in direction 
and degree of development. 

There are many purposes to which it may be applied, such 
as a comparison of the development of the primary divisions of 
the animal or vegetable kingdom (Classes), or of any of their 
subdivisions ; of corresponding layers of the Germinal Mem- 
brane; of systems of organs or single organs, in diflerent ani- 
mals, or in different plants ; or of syslems of organs or single 
organs, originating in the same Fundamental organ, of the same 
animal or the same plant. 

Perhaps the chief use of this diagram consists, firstly, in as- 
sisting the understanding, by affording something like an object, 
to which descriptions may be referred ; and, therefore, second- 
ly, in assisting the ■memory, by means of association. 

Let us, for example, refer to it a fact mentioned by Oken,* 
and since l^ Burmeister,+ that certain Insects, differing in the 
degree of elaboration in the perfect state, differ in a corresponding 
manner as larvcB also. Suppose that at the point A, four germs 
of different Insects coincide essentially in fundamental form. 
Let the curves represent their development in larval (i.e. a part of 
embryonal) life; and let the germs be those respectively of one of 
the Diptera, Hymenoptera, Coleoplera, and Lepidoptera. The 
larvas of the Diptera (gnat, house-fly), whose developmenl is re- 
presented by the curve A B, resemble the footless and headless 
Leech; those of the Hymenoptera (bee, wasp, ant) A C, may be 
compared to Naij, in which there is a distinct head, but the feet 
are wanting; those of the Coleoptera (May and caddis-flicsj, 
A D, are comparable to a third grade of the Animlata, " re- 
ading in tubes, and furnished with large bundles of gills," 

■ " Allgemeiae Naturgeschicht« fiir »Ue Stiinde," 8to, Bondlv. a. 469^70. 
t Loco citato, pp. 419, 4^0. 



J 



196 Dr Banjr on ^ Unity tf Structure 

Lastly, in the lanral development of the Lepidoptera (butteriy, 
moth), curve A E, there is a resemblance to another grade of 
the Annulata— among which the Aphrodite^— having, << besides 
a distinct bead, many feet on the ventral side of the segments.* 
Now from this example it is obvious, that not only the fiior 
Families of perfect Insects, as well as their larval states,— but also 
those animals with which the latter, respectively, have been ogoi- 
pared,— will be, as it were, all fcco^ in the diagram ; and this in 
the order of their respective degrees of elaboration. The latter, 
therefore, will be eauly remembered. Thus, in the curve of 
least elaboration, are located not only the gnat and house-fly, bat 
also the leech. In the curve of most complete development, not 
the butterfly and the moth alone, but the Aphrodite, and others 
of the same grade in the Annulata. So also of the two other 
curves. 

It seems as if, with the original design to create organi^d 
beings, there had arisen a scheme of more or less complete divi- 
sion and subdivision, continued down to spedes, and including 
in the latter, all individual forms.* 

One of the supposed grand divisions may have included wni* 
mals ;f one of the first subdivisions, the type of the Vertebrata ; 
subordinate to which, and co-ordinate to each other, we have 
the types of Fishes, Reptiles, Birds, and Mammals. Each of 
these groups presents its families, — each family, genera, — each 
genus, species,— and every species has its individual forms. So 
would the other Classes admit of being referred to subdivisions 
of the supposed scheme. 

In thus speaking of Classes and other divisions of the animal 
kingdom, however, we by no means acknowledge the present 
arrangement to be perfect. The only sure basis for classifica- 
tion is — ^not structure, as met with in the perfect state, when func- 

* Of the order in which the various beings were called into existence, we do 
not pretend to speak. 

-)- Another of the supposed grand divisions maj have comprehended 
phnis ; and this would explain why the resemblance should be so great, be- 
tween the simplest forms of both. It is obvious, that an inappreciable 
shade of difference, between two general and crude structures, might occasion 
dlvtigttnce to an ahnost immeisurable distance, in proceeding to the most 
biglilj oigudsed and spedtl states. 
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tion tends lo embarrass, but — the history of development, at that 
period when structure presents itself alone ; and, as Von Bar has 
justly said, this will perhaps " one day become the ground 
for nomenclature," • as it can be the only one on which to form 
a correct estimate of parts, in different animal fornix 

Certain elements, proceeding from the elemoits of toy iodivi- 
dual, or from the elements of two individuals, constitute, by a 
separate or distinct existence, another individual, a geim; des^ 
lined, like its parent or parents, to undergo, by a succession of 
elements, continued changes in its component parts; and, by 
degrees, to attain a sjate of being, represented by a form, be- 
longing to the pa rent- type. 

These elements, while they constituted part of the parent or 
parents, shared the state of being, peculiar to the latter. It is 
then easily conceivable, that, liaving themselves acquired a sepa- 
rate or distinct existence, the new being they constitute, should 
contain within itself, properties analogous to those of its parent 
or parents ; and that therefore, in its progress towards its de^ 
tined state of being, it should undergo similar changes ; that it 
should attain the parent-type, and also more or less of individual 
resemblance to its parent or parents. 

The elements of every germ must have innate susceptibi- 
lities of a certain definite arrangement ; so that, on the applica- 
tion of stimuli, there results a certain structure. -f- These we 
shall in future call, innate susceptibilities of structure, or in- 
nate (plastic) properties. All innate properties arc of course de- 
rived from the parent or parents. If the germ be animal, its 
leading properties are those characterizing animals in general. 
But it has others, common respectively to the class, order, fa- 
mily, genus, species, variety, and sex, to which the germ be- 
longs. Lastly, ic has properties that were previously charac> 
teristic of its parent or parents ; in which, indeed, all the others 
are included. But no innate properties, except those merely 
animal, are at first, to our senses at least, apparent in the struc- 
ture of the germ. 

The sum of these innate (plastic) properties, determines the 



f The stimuli are those circumstances that produce ilevelopment ; BUch m 
Qourisbinent, a peculiar ambient medium, and * certain degree of warmtli. 
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directioil taken in deTelopmoit ; determiDes, therefore^ the atmc- 
tnre of the new being. 

The gtneral direction taken in the development of all tte in- 
diTiduals of a species, is the same ; but there is « porlicdSar 
direction, proper to the development of each individiialy and 
therefore a particular structure, not identical with any other ; 
lor in no two individuals, is the sum of the innate (plaatic) pro- 
perties in all respects the same. 

It has been already said, that as the elements of an indimkial 
cease^ in turn, to be constituent parts of the same, the identity 
of that individual must be continually changing^— ean exist, ia- 
deed, at no two periods of time ; inasmuch as new elementa aie 
continually entering into its constitution, while old ones are de- 
parting. 

Hence^ individual peculiarities in structure must, in their 
turn, become hereditary to succeeding sets of elements ; con- 
tinnally renewed, as we have just asserted these elements to be. 
There must, besides, continually present themselves, fresh pe- 
culiarities; and in thefar turn, these also must be inherited by sets 
of elements succeeding. 

For the same reasons, the first set of elements, ccmstituthig a 
germ,-— proceeding, as already said, from the elements of a parent 
e^of parents,— -must possess properties that were characteristic of 
the latter, at the moment when their separation took place ; and 
can indeed possess no others, since the elements of the parents, 
and therefore the properties, are continually changing. 

- Hence it is, that the sum of the innate (plastic) properties can 
be in no two individuals the same ; hence the particular direction 
of development proper to eadi individual ; * and hence indirn- 
inal peculiarities of structure. 

- Strictly speaking, therefore, no two individuals of different 
births can have the same parentage ; for though the indiwiduaKh/ 
of the parent^ or of each parent, does not change, yet, as indixn- 
Aioh, the parents are continually changing. 

- The more nearly cotemparaneous separation of their elements, 
and the cotemporaneous derivatioa of nourishment from the 
aMtemal flmds, during fcetal Hfe<-«-but especially the former, — 

are perhaps the causes why twins are sometimes so much alike in 

. • . . . • ■ ■ • • 

*Oaa f iiiw rf# ie cttoiH Siialdbefcia,briiigc(mm 
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individual structure ; and super-fceia.iion may be, in pari at ieast, 

the cause why this ia not always the case.* 

The innate (plastic) properties include, as already said, some 
that are characteristic of animals generally, and others cominoa 
to all the animals contuned in that division of the animal king- 
dom, to which ihe species is subordinate. Now, the properties 
characteristic of the parent or parents, at the time of the separa- 
tion of the germ, must include all of those transmitted to the 
ktter. 

This assists us to understand, why properties of the same 
kind should all, in a modified (brm, re-appear in the develop- 
ment of the offspring (see second paragraph of p. 137) : and, 
indeed, since it is plain that " every step in development is pos- 
sible only through the condition prececling."-f- that " becoming 
depends upon having hecome,"J we see why those properties can 
re-appear in a certain order only ; viz. in the order of thar gCr 
nerality in the animal kingdom. 

Thus, in development, the structure characteristic of the 
Vertebrata only, cannot manifest itself until there has been as- 
sumed, essentially, a structure common to anlntab,§ of which tfae 
Vertebrata are but a part, and to whose type, the type of tfae 
Vertebrata is subordinate. In like manner, structures subordi- 
nate to the type of the Vertebrata, cannot manifest themselves 
until after a modiiied appearance of the general type, of which 
they are but partial metamorphoses. More and more special 
rorms are thus in succession reached, until the one most spedal 
is at length attained. {] 

• There is, however, another cause why individuals, even of the ume 
bkth, tfaouM difi^r : vie the different periods, at whioh the maternal portion 
of the germs may have been first setreted in the Ovary : for, though conti- 
nually receweJ, they must have,incaQsequence, a more or less'peculiar state 
of being. 

+ Von Biir,L c. t Bunneister, L c. 

§ Tlie necessary appearance, first, ot a structure common to aadmah gene- 
IsUy, affords indeed a principal reason for kuppasittg that Oien it eaeniiallj/ but 
9IU fianUaaaalal/orm. 

I Vaknlin, an excellent German author, already quoted, says, " the deve- 
It^nnent of the animal klugdoni, and of the individual animal, are in the ori. 
{Isal idea, throughout, one and the same; but in the realization of single 
beings, perfectly different, and elaborated in different directiona," The lat- 
ter he conceives to take place in obedience to " metamorphoses'' (a becorafng 
more and wore spedal) " of the oiipnal idea.'" 'WteiJje^ sidaSa'Cttt^*^ 
we do not dow inquire; but it is due to him, to adcnow\ie48,e-,*C!M-X\Sii««a'"o* 



i 



140 Dr Barry on the Unity qfSMidure 

To the law, requiring that a more fundamental type shall um- 
formly manifest itself before the appearance of one more 8ubc»<- 
dinate, is perhaps referrible, the formation ef parts that aeem 
to answer no other purpose than the fulfilment of this law ; via. 
parts that either continue rudimentary through lifei or not being 
used, disappear. 

An example of the first, occurs in the appendix venmfonnis 
of the caput coecum coli, in the human subject ; of the second, in 
the embryonal gills of land and air-vertebrata, which latter, bar- 
ing at no period an aquatic respiration, can never use gills.* De- 
relopment proceeds to a certain point— though this point may 
differ in different animals — in obedience to the law, reqiuriog 
that a more fundamental type shall uniformly manifest itself, 
before the appearance of one more subordinate ; so that the spe- 
dal purpose to create Birds, Quadrupeds, and even Man himself, 
is, as it were, subordinate to the more general purpose, to create 
a Vertebrated animal. This explanation will perhaps apply to 
all parts present in a rudimentary state alone, j* 

any thing like probability in what we have proposed as an explanation of the 
re^ippearance of general characters in individual development, it hasi in 
some degree, resulted from reflection on the contents of his adminble work* 
-.-See the last 100 pages of his <' Entwickelungsgeschichte,** entitled, <^ Frag, 
mente zu einer k'unftigen Gesetzlehre der individuellen Entwickelung.** 

• Raihke (Meckel's Archiv, 1827, p. 556.) and Von Bar, have described 
g^lls, in embrjos of Mammals and of Man ; Huschke (Oken's Isis, 1828, Heft 
I. p. 2.) in verj small embr/os of Birds. 

-f There are, however, certain parts of structure^ that arise and disappear, 
not rudimentarilj, for the fulfilment of this law ; but to serve purposes requir* 
ed hj the temporary relations of germinal and embryonal life. Such are the 
yolk, and umbilical vesicle, the amnion, chorion, and placenta, or correspond- 
ing parts ; the gills, fins, and tail in the tadpole, or foetus of the frog ; to 
which examples, there might be added a host of others. 

The metamorphosis of insects, furnishes a beautiful instance of the tem- 
porary presence of certain parts of structure, during embryonal life. Instead 
of an appended yolk, over which the Mucous or Vegetative layer, of the Ger- 
minal Membrane, is spread, to imbibe nourishment ; that layer, in the larval 
state, becomes speedily a huge intestine, into which food is taken in prodigi- 
ous quantity by the mouth. The vegetative process is, in tliis condition, the 
main object. But, as the pupal slate is gradually attained, growth yields to 
transformation; and, as Burmeister has well shewn,* the intestine is, in part, 
metamorphosed into generative organs ; which, in the Imago, or perfect insect, 
give origin to germs, destined to undergo like changes. 

• Lc. 
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It has thiiB been shewn, 

Ij^/^/i '^'^^'' °'^^^^^'>g^°^°^^ '^'^ ^P^'^^ structure, arkes only 
out of one more homogeneous or general, and this by a gra- 
dual change. 

^dly. That the manner of the change, is probably the same 
throughout the animal kingdom, however much 

^dly. The direction (or type) and degree of development may 
differ, and thus produce variety in structure; which however, 
there is good reason to believe, is 

^thly. In essential character,yuMdflmffn(o7^ the same. 

Sthly, That no two individuals can have precisely the same 
innate susceptibilities of structure, or plastic properties; and 
iherefore, 

Gikly, That though all the individuals of a species, may take, 
in their development, the sameg-cncraZdirection, — there is apar- 
Hcular direction in development, proper to each individual. 

ItfUy, That structures common to a whole Class must, in a 
modified form, re-appear in individual development; and. 

Lastly, That they can re-appear in a certain order only ; viz, 
in the order of their generality in the animal kingdom. 



It has been our endeavour, throughout this paper, to limit 
the idea of fundamental unity of structure, to essential character 
alone; specific, and even individual peculiarities, — however in- 
appreuable, — forbidding more. Each germ, even when pre- 
senting the merely animal type, must do so in a modified and 
pecuh'ar form ; on which the nature of its future metamorphoses 
depends : and if in the course of embryonal life, there occur re- 
sen)blances in certain parts of structure, to corresponding parts 
in other animals, they are do more than resemblances ,■ since iii- 
dividuahties cannot be laid aside. 

There is a danger in the present day, of generalizing too free- 
ly;* of carrying transcendeuial speculation much too far; of 
being so captivated by " the idea of a subjective unity, that real 
variety may be lost sight of; — as bright sunbeams veil myriads 
of worlds, that might shew to mortal man, what they are, com- 
pared with his world, and how little he is in the latter." -f- 

* See an eicellent chapter on the " Unity uf Design'' by Dr Sofftt; Bridge- 
inter Treatise; vol. ii. [i. G2S. 

t Valatl'ia, Fragmente zu einer KJinftigen Geselzlelire der Individuellen 
Entwlckelung, in hia EntnickGlungsgeschlchte, &c. S. 56G, 
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Smne Remarks m the Mode of Travelling m Turkejf. ByDr 
A. Boue'. (Communicated by the Author.) 

• 

Thbex are three kinds of passports in use in Turkey* 
the teekeriy a simple passport; the bigranU^ of a somewhat 
higher class ; and the^rmofii which is obtained through the 
traveller's ambassador from the Sultan, and is called gieat 
iirman. The firman gives the right to have a Tartar as tna- 
velling companion and protector. These Tartars are employ- 
ed to carry the letters and orders, &c of the government ; they 
have a particular dress, consisting of a dark, violet-colouzed 
short coat, a kind of short petticoat open before, blue Turldiii 
trousers, large boots, partly covered on the upper part with or- 
namented woollen stockings, and the red high Turkish cap. 
They form a particular corporation, which is much respected, 
and they are all inscribed in a book, and distributed over the 
whole empire, at the residence of every pacha. There they 
live in a house set apart for themselves, called Tartar-han. 
As they are thoroughly acquainted with European Turkey, 
they find friends wherever they go ; and their being armed 
with pistols, and a long hanger, always insures them respect, so 
that the traveller may rely on them with confidence. 

They are in general a good sort of people; and though drinking 
a good deal of brandy, are always sober when on the road, and 
only intemperate when arrived at the end of their journey, or 
when they have plenty of money, and are in a large town. 

Their pay is pretty high, being 10 francs a-day ; besides 
which, the traveller has to pay for their return, and for poet- 
horses, at the rate of 1 piastre, or 6 French sous for every 
hour ; but as a post-boy, called surudju^ is required for bring- 
ing back the horses, the traveller has in reality to pay for two 
horses ; a third is taken gratis^ in case one should die on the 
road. The Tartar, when on duty, is always galloping, with his 
whip in his hand, ready to strike the horse of the surudjUy or 
that person himself if lazy. 

As the Tartars are sober, and live chiefly on onions, garlic, 
eggs, fowls, lamb, and milk, nobody, I think, before the inex- 
perienced Quin,* was foolish enough to conclude a bargain whh 
* Qiii% author of a Voyage down the Benube. 
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one for travelliug, and the eating on the road. What would 
a naturalist do with a Tartar, always galioping, and traveUing 
at night. If you make a proper bargain, then, the Tartar is 
like one of your own servants, and does what you wish, al- 
though he never mixes with the servants, and dines alone, to 
shew that he is greater than they. His title is Tartara, s di- 
minutive of Tartaraga, or Mr Tartar. In several pachaliks 
they may be hired at a lower rate, even for four or five francs 
a-day, especially when they are old, or out of service. 

The great firman has another advantage, in giving the right 
to be put into private lodgings by the Turkish commanders in 
villages, as well as in towns. Now in Turkey there exist a 
great number of isolated inns, called han, or when in small 
villages meyhane. In such inns the traveller generally finds 
every possible comfort, if he can adapt himself to oriental cus- 
tom, and is travelling during summer. They have large open 
galleries, which may be used as drawing-room and sleeping- 
room, and sometimes apartments clean enough to please even a 
European, together with the necessary provisions. In the towns 
and large villages, the inns are often crowded with people ; they 
have no court-yard or garden, and even, sometimes, no large 
gallery ; so that the traveller is obliged to eat and sleep in the 
same room with others ; and it is, therefore, of great conse- 
quence to get a private lodging. The traveller, on arriving, 
either goes at once to the pacha or Turkish commat^der, or 
sends his Tartar to him, and is immediately lodged in a house, 
which generally belongs to a Christian. The Christians are 
so much accustomed to this regulation, that many have a pajt 
of their residence allotted expressly for foreigners, to prevent 
them seeing their families or wives. There, the traveller or- 
ders what he likes, and pays, as at an inn, or if the people are 
rich, gives the women a present of some pieces of money. Also 
if he calls on the pacha as a mark of civility, the latter will 
perhaps have the politeness to send him a dinner from his own 
kitchen, or hay for the horses, or defray the expense of the 
post-horses. At all events, he will order one of his inferior of- 
ficers to conduct the foreigner wherever he chooses, and to 
watch over his safety. In a very short time the whole city be- 
comes aware that the stranger is a friend of the pacha^ and, 
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far from annoying him, all treat him with every possible re^ 
spect. In getting a private lodging, one should take care that 
the house be inhabited; for sometimes rich Christians, who 
dislike such visits, go away from their houses, and leave the 
traveller without any assistance for making the necessary ar- 
ranganents for dinner or supper. When this happens, a se- 
cond call on the pacha, or his kiaya or alterego, at s(»netimes 
even a civil word to the officer in attendance, will be sufficient 
to attain the object 

Lastly, as the great firman specifies the object of the trave- 
ler, which is not the case with the teskeri^ it inspires the 
Turks with perfect oon6dence. The foreigner goes to the pacha, 
Musselim or Ayan commanding in the city, takes with him his 
tartar, and presents his firman to the pacha, who receives it 
with respect, or even kisses it, and reads it over in a low tone 
of voice, after which comes the cofiee, and the Uchibuk or jnpe ; 
and then is the time for the traveller to ask the pacha for what 
he wants to forward his journey ; horses, guards, hay, barky, 
€T information about the road. Physical instruments, the c(d- 
lecting of plants and minerals, and even drawing, are things 
which are quite new to the Turks, as well as to the Christian 
Turks, so that it is necessary to shew in the firman to the 
people, the strongest proofs that one does nothing contrary to 
the laws of the Sultan. We should also take care to hide 
nothing from the people. Every experiment or piece of busi- 
ness must be done openly, and one must always be ready to 
answer questions. The plants and minerals should be for me- 
dical purposes, and for discovering mines, the phy^cal instru- 
ments for determining the nature of the climate and the like. 
No drawing should be made of a Turk when in presence of the 
foreigner, without his express permissicm. The secluding oneV 
self in a room or endeavouring to lock it up, only tends to ex- 
cite suspicion. In Turkey, the traveller must not pay any at- 
tention to people who come into his room from curiosity ; the 
less he attends to them the sooner they will go away. Besides, 
it is not the fashion to lock up doors as in Europe, and nobody 
would dare to take the least thing belonging to a traveller, es- 
pecially to one with a Tartar. Excepting in the great maritime 
towns and the Greek towns, small robberies are unknown in 
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Turkey, When the Turks do rob, it is with arms io their hand, 
on the highway ; indeed, it cannot be otherwise in a country 
where the doors do not shut, and the windows are of paper, with 
wooden frame?. Even the shops are locked in a very miserable 
manner, and the shopkeeper often goes away, leaving nobody 
to watch his goods, as the peasant leaves his house with the 
door open. Bankers have their money in trunks, which are not 
fastened to the floors or walls, and in wooden houses which 
could be very easily broken into. The only things whicli are 
apt to bring the traveller into scrapes, are, disliking to answer 
questions, treating people, especially Turks, with contempt or 
haughtiness, exciting their jealousy, or giving vent to angry 
feelings. The Turk talks little ; it is difficult lo make him 
angry ; but when he is so, he is very passionate. 

In Turkey many roads are impracticable for carriages ; and 
only a few are good enough for European carriages; it is there- 
fore the custom to travel on horseback, the ladies occasionally 
travelling alone in bad waggons. The trunks of the traveller 
are put on n second horse, furnished ivith a semSr, or pack sad- 
dle, made of wood, with knobs to which ropes are attached. I 
found short leather trunks the most convenient ; and ropes with 
iron hooks at the [ends would probably render the packing more 
expeditious. The chief difficulty is to distribute the luggage, 
so that there may be an equal weight on each side of the saddle. 
Where this cannot be done, the people sometimes use stones as 
a counterpoise ; but this contrivance is apt to spoil the trunks. 
The price of horses in Turkey is from 80 to 100 or 125 francs ; 
for which last sum a good riding horse may be bought. Their 
keep costs per day from 10 to 13 sous, and in large towns from 
15 to 16 sous. 

The horses are fed cliiefly on barley; and the pack horses 
retain their pack-saddle night and day. The horses often lie 
out in the open air. It is necessary to have for each a woollen 
cloth, and a bag made of horse-hair, from which they may eat 
their barley. It is also necessary to have a servant for each 
pack-horse, or at least two servants for three horses, especially 
at the beginning of a journey, as otherwise, the horses not be- 
ing accuGtomad to eacli other, the caravan is apt'to get into dis- 
cffder. Servants are not expensive in Turkey, and for that reii- 

vut.. XXII. XO. \LIIt.— JANTAHi: 1836. It, 
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flon every trareller has some. The Serviah, or Turkish ser- 
vants are probably the best, but the traveller must always re- 
member that those people are not accustomed to such activity 
as our servants. They live far worse, but work less. The 
usual monthly wages of a servant are 25, 80, or 40 francs ; if he 
has his own horse he is paid 40 or 50 francs; if not, the travd- 
ler must get a horse for him, or hire post-horses. 

The first plan is preferable, as horses are always easily sold 
for at least half-price ; and, in coming from the north, they 
will sell in the south for their original price. A BemaaCs 
living may be ^timated at less than one franc a»day. It is 
essential that one of the servants should know somethmg of 
cookery ; and also all, or nearly aU, should speak the Turkirii, 
Servian, or Bulgarian languages. In visiting Greece^ a Greek 
servant becomes necessary. If a number of servants are taken, 
I would recommend a German or Hungarian one, as, knowing 
the mode of living of European gentlemen, he would be use- 
ful in directing the others. Old German soldiers, accustomed 
to a hard life, wpuld also be found of service^ but fiwhionahle 
servants should never be taken. If the traveller does not un- 
derstand oriental languages he must have an interpreter, or, at 
least, use one of his servants as such. Such men are easily to 
be found at Constantinople, Bucharest, Belgrade, Salonichi, &c. 

In regard to the money to be taken, — Austrian money, even 
the paper-money, will do for the whole of Servia ; but in Tur- 
key one loses on the Austrian money, and it is therefore ne- 
cessary to take golden tkosars of the value of five francs, or the 
large Turkish talaris, which is only half that value, or five 
piastres. I need scarcely recommend prudence as regards car- 
rying too much money, or shewing it openly. The best plan 
is to have circular letters of credit on all the chief mercantile 
towns ; and these should be written, not only in an European 
language, but also in Greek and Servian. 

The traveller must have as little luggage as possible. The 
first thing requisflte is a bed, consisting simply of a strong and 
thick carpet, or a Hungarian bunda (furred robe), or, what is 
still better, a small mattress made of horse-hair, with a small 
pillow and a woollen cover ; the whole capable of being rolled 
up and put into a linen bag, after having been bound with 
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leather strings. To these may also be added two bed-sheets, or 
two sheets fitted together like a sack. In winter time the furred 
robe may be advantageous, but in sumnier insects are apt to 
take up their abode in it. Straw, and particularly hay, are 
found in most places, bo that, with that addition, one aleeps 
very comfortably on such a bed as I have described ; and, if 
the weather is cold, the traveller may add his horse's woollen 
cloth. A small iron bed-stead appears to me to be quite useless. 
As Turkish etiquette requires but little attention as to dress, a 
traveller should take care not to overload himself mth clothing. 
The riding-coat is the common dress for every purpose ; and 
the dres»-coat is scarcely necessary, unless in the maritime large 
towns. I would also recommend warm, as well as light, trou- 
sers and vests, and a warm riding-coat, because the temperature 
is variable in the hilly parts, and the medium temperature is 
often not so high as one would expect in such latitudes. The 
north-east wind is very cold, and marks well its origin, I 
found, in summer, a light short jacket a most comfortable dress 
on horseback ; and it is also niucb used in cities during the 
plague. The best defence against rain is a larger waterproof 
cloak, or, if one prefers it, one of the heavy, thick, woollen 
cloths which are used by the Turks. The green pale colour, 
which is peculiar to the Turkish priests, is to be avoided, either 
in dress, or for umbrellas. If one wishes always to have clean 
shoes, it is necessary to carry shoe-blacking, as it is still un- 
known in most places. Duplicates should be taken of all kinds 
of physical instruments, spectacles, pencils, colours, &c., as few 
of these can be replaced or repaired in Turkey. In all Mace- 
donia I could not e^en find spirit-of-wine for my hygrometer. 
It is convenient to carry a small tin pot for making coffee or 
tea, an iron kettle for making soup and boiling meat, a small 
iron frying-pan, a large spoon, a pocket apparatus, with spoon, 
knife, and fork, and a pocket leather-cup ; for although all such 
things, excepting the knife and fork, are generally to be found 
in the Turkish inns, they are sometimes awanting, or other 
people may already have used them ; besides which, one is thus 
enabled to cook in a more cleanly manner, A fire apparatus, 
ndth some wax candles and a candlestick, is also useful ; for 
. . . - K 2 
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people often use, instead of candles, resinous wood, or even 
kindled hay, which gives very little light 

Europeans may find it easy to dispense with chairs, and to 
employ instead of them their bed, a stone, a square piece of 
Wallachian salt, or low Turkish stools ; but this is not the 
case in regard to a table when one is obliged to write. I 
should therefore recommend the traveller to take along with 
him a small portable iron table, consisting of five iron rods, 
four being fitted together, two by two, in the manner of an in- 
clined cross, and the fifth serving to attach together both the 
crosses. Such an apparatus is easily fitted to every Turkish 
round table or ^qfrOj which is never more than four or five 
inches high. Some towels are also necessary, as well as a small 
provision of tea, cofiee, rice, sugar, raisins, and the like. In 
this way the traveller can find something to eat everywlia!e, 
and he can establish his bivotuic wherever he likes. It is a good 
precaution always to secure before departing the meat necessary 
for the next dinner or supper, such as fowls, lamb, &c. then, by 
sending it , on with one of the servants, or the Tartar, to the 
inn, so that he may reach it an hour or two before the rest of 
the party, they enjoy the pleasure of finding their dinner ready, 
and are not obliged to wait till the meat is sought for and 
cooked. 

The Turks eat at eleven in the morning, and at six or seven 
in the evening. The common meats are, all kinds of poultry, 
lamb, either roasted or cooked as a ragouty or made into a soup 
with rice ; sometimes it is roasted whole, with rice, hashed meat, 
or liver, and red Spanish pepper in its inside ; the pifiazc, or 
rice with butter, fat, or milk ; a kind of cake or tart of herbs 
and eggs called pitay salad, raisins, grapes, excellent acidulous 
milk or jaghuTy &c. Good milk is found nearly everywhere ; 
but as the Turks take coffee without milk, you must always 
order, the previous evening, the milk for the next moming^s 
breakfast, as otherwise it would be made into cheese or Jaghur, 
There are still various hacJies or ragouts prepared with butter, 
jaghur, or Spanish pepper, hacMs of the leaves of plants, the 
sa/rmay and many sweet dishes, such as eggs and milk mixed 
together, [and fried ; the halvay a kind of glutinous food with 
honey, stewed fruits, good comfits, and various fruits, amongst 
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which the melons, water melons, and grapes, are the only ones 
which are better than in other parts of Europe. Tliey have 
some vegetables which are unknown in Germany and France. It 
is easier to live well with the Turks than with the Christians, for 
those of the Greek religion often have fast-days, or even weeks; 
however, Europeans should not care about this strictness, but, 
even in convents, should, hke the Turks, order meat, and other 
necessary things, especially as they do not know how to ti«jk 
salt or fresh fish properly. Excellent red wine, not at all our, 
like Qiiin's pretended Hungarian wine, is found everywhere. 

The best months to travel in Turkey are from April to Oc- 
tober ; for, in winter, the roads are bad in many places, and 
sleeping in rooms with paper windows is unpleasant. In the 
Archipelago it may perhaps be different. As for the plague, it 
is Jess prevalent in winter and in spring than in autumn ; it 
seems to be always at Constantinople, although not at the 
neighbouring towns where Christians live. In Macedonia, it 
is said to happen rarely, only once in twenty-five years, as is 
alleged. This year it was there, and in various towns. The 
Turks are still ignorant of the proper means to extirpate this 
disease, which, like the cholera, attacks chiefly the lower class 

. of people, those who are dirty or intemperate. We saw two 
towns, Kiiprili and Tenishe-Vardar, surrounded, by order of the 
Sultan, with a military cordon, so that nobody could either go 
in or out ; rather a singular way of preserving the lives of those 
who had not yet been attacked by the disease. The conse- 
cjuence was, that in other towns, the people took great care 
that the governor should not know of any of the cases of 
plague ivhich occurretl in them. The plague was at Dubnicza 
in August, owing lo the clothes of a Tartar, who had died 
there, being sold to the Jews. Yet travellers must not fear 
this disease ; it is customary to go round about and avoid in- 
fected places ; and the cholera is worse, from being liable to 
attack one anywhere. It is therefore advisable to carry proper 
medicines for these and other violent diseases. In Turkey one 
finds very few medical men ; the pachas have generally some 
Jew or Turk, who is rather a charlatan than a hekim or doctor] 
Indeed, there is no opening for a physician in Turkey, as the 
sick call them in only for old chronic diseases, whilst for dan- 
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gerous maladies they only take the advice of women or quadu, 
and too often die without any advice at alL Surgeons are still 
rarely to be met with ; even in Servia there is a gceat want of 
medical men, and the government have ordered many Term 
doctors (physicians for a district of country), and surgeons, but 
the individuals are still awanting to fill these officesi In Tur- 
key good physicians are only to be found in the chief cities, 
Smyrna, Salonichi, Bucharest, Constantinople, Belgrade. A 
medical school in Turkey, as well as in Servia, would be a most 
useful institution. At present the army physicians' in Turkey 
are chiefly European gentlemen. Sending Turks or Servians 
to European schools will never be of the same benefit as medi- 
cal schools in those countries themselves. 

The European, on arriving in a town where European con- 
suls are residing, should put himself under the protection of the 
consul of his own nation ; so that, if he remains for some time, 
he may be exempted from tribute. The post is still in a very 
imperfect state throughout Turkey, and the Vienna post is the 
only regular communication between Germany and Turkey, so 
that the consuls^ houses are the places where the traveller will 
be likely to find news from home. 

Lastly, I may speak of the robbers who are said to infest 
Turkey. I do not know how it was formerly, but now there 
are almost none, or, where there are suspected to be any, sta- 
tions of soldiers or gendarmes are placed, although these, per- 
haps, should sometimes be stronger. The only parts where one 
is likely to be robbed at present in Turkey, are, the north-west 
part of Bosnia, where the new regulations of the Sultan, the 
new military dress, &c. find many enemies ; also the limits of 
Thessaly^and Greece, where Grecian robbers are said to infest 
both sides. But even in these last countries, as in the Olympus, 
it is possible to travel with a good escort, and the advice of well- 
inclined pachas. In other parts of Turkey where I was told 
there were robbers, as in Albania, I suspect they were only 
men exasperated by bad treatment, and not able to get justice, 
or governed ccmtrary to their customs, who revenged them- 
selves by killing the soldiers of the pacha, although they did 
not, on that account, attack peaceable travellers. 

In some parts of Albania, where the pacha^s officers said that 
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the pacha's authority was very little respected, I heard the 
people say that the Ghiaurs or Christians bad now the power, 
and that it was necessary to submit to them. Servia, through 
the admirable strictness of Prince Miloseh, has been rendered 
as secure as any civilized country; and one may travel day 
and night through the vast forests of tliat country, without any 
danger. I must add that Turkey ia far from being, like Spain, 
favourable to robbers ; for if in Spain one finds many towns or 
large villages, and few isolated farm-houses, the contrary is the 
case in Turkey. Besides, the slave population in Servia and 
Bulgaria, are a good race, and well disposed to European tra- 
vellers. The Turks also, are the same, although less commu- 
nicative. The Albanese are wilder, but yet not at all a bad 
people, especially when one knows their language. The Greeks, 
however, are cunning, and often employ their cunning for bad 
purposes. 

By following my advice, and taking proper precautions, one 
may he assured of making a pleasant and comrortahle journey 
in Turkey, witliout tlie least danger, at the rate of twelve francs 
a-day; but if one hurries into that country in the same foolish 
maimer as Quin, without servants or interpreter, and ignorant 
of the language ; if he will not live hke the Turks, but ask for 
tables, beds, potatoes (which are scarcely known in Turkey), 
and veal (whicli is not used there) ; if he feel himself only hap- 
py in London and Paris, lie will bring frcan Turkey very sin- 
gular fancies, like our friend Quin,* and it would be better that 
he had remained at home with his tea and toasted bread. I 
should be happy if these lines should induce some Enghshmen 

■ I wa3 much amused with the political views of Qviin on the regeneration 
of the Turks, and hU idea that the Romon Catholic religion would soon pre- 
<nQ In Turkey, and the like. But liis fane/ of a canal being cut from Fan* 
chova to Cladom, through the hills of Servia, Ce avoid the n^a of ths Di^ 
mihe, reminds me of the Frenchman who wiia travelling in Switzerland, and 
who, being annoyed bj the number of mountains, nsked why the Swiss did 
not enlirelv level their hills [ His fear of walliing alone near Moldawa, be- 
ciBKthe dre&t of the Wallachians was unknown to him, is a sure proof of 
hla igtiorance t for that country is as sate as the neighlxiurhood of London, or 
more so, and even the umbrella was not necessaiy, Quin's work owes iU 
success to the novelty of the voyage, and Borne goud descriptions of the cus- 
toms and dress of the Turkish people- 



J 



IM Mr Henwood on the Phenomena qf 

or naturalists to follow my stqM, and assbt me to throw, at 
last, some light upon the topography and natural histoiy of 
that beautifid empire, European and Asiatic Turkey, to the 
investigation of which I have devoted the remaining best di^s 
of my life. 



J Lecture on the Phenomena qf MeiaRjferoue Veins ; delivered 
at the Penzance Institution^ on Tuesday the \Oih of Nooewt" 
ber 18S6. By W. J. Hem wood, F. 6. S. London and Parity 
Assay Master of Tin in H. M. Duchy of Cornwall 

The Chairman, Dr Boase, Secretary of the Royal GkoIogU 
cal Society of Cornwall, opened the proceedings by stating, that, 
having himself given a lecture on Geology generally, it was in- 
tended to take the various' departments in detail. In course, it 
would have been his object to have described the primary, or 
non-fossilliferous rocks, leaving the subject which would fiirm 
the present evening'*s lecture to follow it. But the question of the 
origin of veins, had been recently taken up by Mr Fox, and 
having deservedly attracted so much attention, it had been 
thought advisable to follow it up whilst the impression remained. 
Mr Henwood had, for several years, been engaged on the sub- 
ject, and had inspected most of the mines in this and the adjoin- 
ing county ; the results of his labours were in a state of forward- 
ness, and would shortly be before the public, in the fifth vo- 
lume of the Royal Cornwall Geological Society^s Transactions. 

The Lecturer said that it had been originally his intention to 
have refrained from publishing any of his observations, or the 
views to which he had been led by them, until he could do so 
in a connected form ; and in this determination he had for some 
years persevered. Finding, however, that views from which he 
almost entirely dissented, were before the public, on the high 
authority of a gentleman for whom he had the greatest respect, 
and to whom he felt himself much obliged, he had thought it 
might not be improper to give an outline of them ; and he felt 
the more satisfaction in doing so, as he believed they were in ■ 
unison with the opinions of almost all the practical men of this 
countv. 
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Before, however (he continued), we proceed to inquire into 
the origin of mineral veins, it may not be out of place to inquire 
" what a mineral vein is ?" 

" Veins or lodes,"" says Mr Burr, " must be understood to be 
ihe contents of what have been originally cracks orjissurea, tra- 
versing rocks longitudinally, and descending into them at various 
angles with ibe horizon, but usually much inclined." 

Mr Carne says, " By a true vein, I understand the mineral 
contents of a vertical or inclined fissure, nearly straight, and of 
indefinite length and depth. These contents are generally, but 
not always, different from the strata, or the rocks which the 
vein intersects. True veins have usually regular walls, and 
sometiiues a thin layer of clay, between the wall and the veio ; 
small branches are also frequently found to diverge from them 
on both sides. Contemporaneous veins have been usually dis- 
tinguished from true veins by their shortness, crookedness, and 
irregularity of size, as well as by the similarity of the constitu- 
ent parts of the substances which they contain, to those of the 
adjoining rocks, with which they are generally so closely connect- 
ed, as to appear a part of the same mass. When these veins 
meet each other in a cross direction, they do not exhibit the 
heaves or interruptions of true veins, but usually unite. When 
they meet true veins they are always traversed by them." 

Mr Burr remarks, " Contemporaneous veins, or veins of se- 
gregation, which appear to have resulted from a chemical se- 
paration of certain mineral and metallic particles from the mass 
of the enclosing rocks, while yet in a soft or fluid state, and the 
determination of these particles lo particular local situations. 

Playfair, the great illustrator of the Hultonian theory, ob- 
serves, " veins are of various kinds, and may in general be defined 
separations in the continuity of a rock of a determinate width, 
but extending indefinitely in length and depth, and filled with 
mineral substances different from the rock itself. The mineral 
veins, strictly so called, are those filled with sparry or crystal- 
lized substances, and containing the metallic ores." 

Werner defines veins to be "particular mineral repositories 
of a flat or tabular shape, which in general traverse the strata of 
mountains, and are filled with mineral matter, differing more or 
less from the nature of the rocks in which they occur." He 
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adds, ^' all inie vrine were originally and of necetaty rente open 
in their upper part, which have been afterwards filled up ftooi 
above ;*'* he continues, ^Uhe vein, q/ier Us firei JbrmaOon^ may 
have been again opened up,^ and lie consders the parallel lay- 
ers, of which veins sometimes conrist, as the deposites after such 
successive openings.^ 

Professor Sedgwick says, << In all the crystalline granitoid 
rocks of Cornwall, there are also many masses and veine of se- 
gregation. Such are the great and contemporaneous masses 
and veins of schorUrbck ; and scxne of these are metalliferous. 
The decomposing granite of St Austell Moor is traversed, and 
sometimes entirely made up of innumerable veins of this de^ 
scription. Upon these lines of schorl-rock there is often ag- 
gregated a certmn quantity of oxide of dn, whidi diffuses itsdf 
laterally into the substance of the contiguous granite.^ After 
having examined it, he *^ left it with the conviction that severs! 
of the neighbouring tin-works were not opened upon true lodeSf 
but upon veins of segregation.^ 

In my own opinion, however, the best description of the 
veins of this county (and of these alone unless the contrary, he 
expressly said, I beg to be understood as speaking) is given by 
Dr Boase, in his valuable memoir on the geology of Cornwall, 
in the fourth volume of the Cornwall Geological Sodety^s Trans- 
actions. I concur most fully in every one of his statements ; 
and the nature of the relations between the veins and their con- 
taining rocks, are so well described, that were I to attempt one 
of my own, it would be but a repetition of the same ideas. 

" The veins of Cornwall have no determinate ri«e, being 
sometimes very narrow, or exceeding several fathoms in width, 
extending sometimes to a great length and depth, or terminat- 
ing after a short course in either direction. As regards their 
form, they are occasionally, though rarely, contained within 
paraUel and regularly inclined sides or watts ; but are continu- 
ally varying in width, both on the line of their course and of 
their inclination, partaking often of the same undulating, and 
even curved, form of the rocks which they traverse ; moreover, 
they are accompanied on either side by innumerable branches, 

* Fide Dr Anderson's translation of Werner's classical work on Veins, Bvb^ 
pp.269. £dinbiirgfa, 1809. 
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which extend in various directions. And, lastly, a parallel 
series of veins frequently meets a cross ^eiii, either on the line 
of its course or of its depth ; some of these veins continue their 
direction on either side of the crose-vein, whilst others on the 
opposite side of the cross-vein abruptly disappear, on the line 
of their original course, and are often found at some distance 
therefrom, but running in a parallel direction. 

" On a small scale, as in the granite of Carclaze, and in the 
slate of St Agnes, these branched and intersected veins are 
beautifully illustrated, parallel ramifications may be seen de- 
parting from either side of the veins, and in the case of inter- 
sected veins they sometimes preserve the same course on both 
sides of the cross-vein, but often exhibit the peculiar arrange- 
ment called by the miner a heave, 

" Veins vary very much in their compoBition ; in general 
they consist entirely of earthy minerals, which, indeed, even 
when the veins are metalliferous, constitute the greater part 
thereof, the ores seldom being continuous for any considerable 
distance, but being scattered and disseminated thi-oughout the 
matrix in short irregular veins, layers, bunches, granules, crys- 
tals, and smaller forms ; sometimes, indeed, hut rarely, except 
in very small veins, the ore entirely prevails," 

Tlie prevalent idea of Cornish hden is, I believe, rather im- 
perfect, BoA those who suppose veins to have regular walls, and 
to liave been derived from fissures, would not recognise as such 
layers of schorl-rock, of porphyry, of homstone, and even of 
granite itself ; but these are called lodes by the miners (Mr 
Came states, that in Huel Unity, the elvan is so rich in tin, 
that it is considered as the tin lode) when they abound in me- 
tallic minerals. Even the most regular tin and copper hdes 
are very complex in their composition, quartz generally pre- 
vails in their matrix, but is always more or less blended or 
mixed with a substance similar to the adjoining rock ; indeed, 
the latter often occurs in distinct forms, as nodules, angular 
pieces, and even masses of considerable size, which are inde- 
pendent of the main rock, being completely enveloped in the 
quartzoee part of the lode. These are of such common occur- 
rence aa to have been named by the miners horses of kiUas. 
Sometimes the schist so abounds in the lode that the quartzose 
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part altogether disappears, or is only continued in minute 
strings ; in this case the lode is said to have dwindled awa^j or 
to have been wrung out. It also frequently happens that both 
these principal parts (the rock and the quartz) are intimatdy 
united, producing a siliceous layer of rock, which is still metal- 
liferous, and is commonly called the capel; hence the courses 
of schorl-rock, porphyry, and some anomalous rocks, which 
have been called by the miners elvans, have been properly 
considered by them to be analogous to lodes^ for they are in 
fact veins on a larger scale. 

** It has been already stated that the elvans pass by gradual 
transitions into the adjoining rocks ; and it may be m^ticmed, 
that the same intimate connection which subsists between the 
quarizose part of veins and the included portions of slate 
{horses of killas) also obtains between the veins and the main 
rock. I have invariably found that this phenomenon is com- 
mon to the metalliferous veins of Cornwall. This fact appears 
to explain why the matrix of lodeft bears a relation to the con- 
taining rock ; and why the metallic contents of lodee^ in like 
manner, vary both in their nature and quantity. 

From the same authority, in his valuable ^^ Treatise on Pri- 
mary Geology," we learn that large metalliferous veins, like 
the lesser ones, which are confined to rock concretions, though 
they may sometimes appear to have walls or way-boards, yet 
these are not essentially necessary, being often only found in 
certain parts of the veins, and may therefore be attributed to 
accidental circumstances, such as the peculiar manner in which 
the substance of the lode was aggregated ; the occurrence of a 
smaller vein of a different mineral, parallel and sometimes co- 
incident to the sides of the larger, but far mpre frequently to 
the subsequent formation of seams or fissures, by the alternation 
of the rock at the junction of the veins resulting from decom- 
position, the effects of the percolation of water, or of the action 
of the elements. How can we otherwise account for the fact, 
that many parts of those veins, exhibiting what have been call- 
ed regular* walls, are intimately connected with the adjacent 
rock, not only as it were by a mechanical union, but often by 
a transition of mineral composition, so that in granite the union 
is generally effected by the rock becoming gradually more and 
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more c|uartzose, and in the slate it is also accomplished by the 
latter undergoing a like change ? Sometimes, indeed, the vein 
itself, at these points of union, appears to partake of the nature 
of the containing rock; but much more commonly jt entirely 
iBcludes portions of the rock of various dimensions, according 
to the size of the vein. 

These horses are of the same nature as the contiguous rock, 
being slaty when the walls of the vein are slate, and granitic 
when they are of granite. 

As a general fact, though, with many exceptions, it may 
be said that tin ore prevails in the granite, and copper ores 
in the slate ; notwithstanding it may, perhaps, be true, that 
the largest single masses may have been found in the oppo- 
site rockj of tin ore in slate, at Wheal Vor, and of copper in 
the granite, at Tresavean ; for example, a pretty fact of the 
prevalence of diiFerent ores in variou;H rocks, I noticed in Bo- 
tallack. There were two or three alternations of granite and 
slate of no great extent ; the lode, when in the granite, contain- 
ed tin-ore, and when in the slate, copper. Indeed, it is a vtry 
well known fact, that the same vein is seldom productive in two 
different rocks ; thus the immense mass of tin-ore, I believe 
more than a million sterling worth, in Wheal Vor, was in slate, 
whilst the same vein is entirely unproductive in the granite. 
The adjoining mine of Great Work gives all its tin-ore in gra- 
nite, and is poor in llie slate. Again, the lode of Tresavean 
yields its copper-ores in the granite, being worthless in t!ie 
slate; whilst the neighbouring mines have given almost the 
whole of their copper in the lattei-. These respectively are on 
parallel veins. There is a prevailing proverb of " ore against 
ore," meaning that in the same neighbourhood there is a greater 
probability of it in parallel veins, near the same north and south 
line, than eastward or westward, even on the same vein. 

It has heen already quoted, that even the richest metallife- 
rous veins contain, compared with their total mass, but a small 
proportion of ore, and that this is irregularly distributed. 
These masses are called shuts or shoots, and appear by their 
dip in the vein as if obedient to some influence of the granitic 
mosses in their vicinity, always dipping /rom and seldom to- 
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wardi them ; indeed, I have not met with an initance of the 
latter. 

It is also one of the moat generally reoogniaed taeU, that 
veins of copper or tin ore, are more productive when peqien* 
dicular than when inclined, and that when a change of dip 
takes place, it is almost immediately succeeded by an alteratioa 
in the contents of the lode. 

I am disposed to suspect that grey (vitreous) oopper^oie oc- 
curs more generally in granite and massive slate-rocka than in 
the schistose rocks ; and that the copper-pyritea is moat abun- 
dant in the latter. I am, however, aware, that there ore many 
and considerable exceptions. 

It is by no means uncommon to find masses of are dose to 
cross-courses. 

But the elvan courses^ of which I have already spoken, are 
supposed to play no insignificant part in the economy of the 
metalliferous districts. They are frequently several fiithoms 
in breadth, and are chiefly composed of a basis cf felspar and 
quartz, containing imbedded crystals of both these minerals, 
and frequently of many others. As a general rule, they are 
intersected by the metalliferous veins, cross-courses, hc^ but 
they are seldom Jieaved; a case, however, of an elvan course 
Jieaved by a flucan, occurs at Swan-pool, near Falmouth, and 
has been well figured and described by Mr Thomas; whilst at 
Polgooth the elvans heave some of the hdes. In the vicinity 
of these veins, many of our mines have been very productive ; 
of tin, at Polgooth, Wheal Vor, and the Wherry ; and of cop- 
per, at the Consolidated and United Mines, Ting Tang, Tres- 
kerby, Dolcoath, Wheal Alfred, Wheal Fortune, &c. At the 
Battery Rocks here (Penzance), at Swan-pool, before mention- 
ed, and at St Agnes, the elvans are beautifully shewn on the 
coasts. 

Having now briefly described the contents of the lodes, and 
the composition of the elvans, which vary too in their compo- 
sition, whether they occur in slate or granite, we have to see of 
what the cross-courses consist. They are generally of quartz, 
which is often of a peculiar radiated structure, with abundance 
of day ; and when the latter prevails, they are called jfucmi^. 
Cross-^iourses and Jluams change their character very frequent- 
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ly; depending also on the nature of the rock they traverse. 
Slides are often veins of clay only ; but they often also become 
quartzose, and sometimesi u in some at St Agnes, tbey are 
luetalliferouB. 

The directions or bearing of the greater number of metaiii- 
Jerous veins in this county, are within a few degrees of magne- 
tic east and west; of the slides nearly the same; the elvam 
are generally rather more to the south of west and north of east 
than the hdes ; whilst the cross-coutRea andjlucatis bear within 
a few degrees of north and south. There is, however, a metal- 
liferous series of veins, the contra or counter lodes, which have 
a^direction of about north-west and south-east ; whilst the hdes 
of the parish of Saint Just are about north and south, and the 
cross-courtes or guides about north-east and south-west. 

It is a general fact, that there are seldom or never in the 
tame Strict two metalliferous series at right angles to each 
other. 

The rocks, too, are traversed by lines of symmetrical struc- 
ture, the (queres); which have a kind of rough approximation 
to the directions of the veins; one of the principal sets bearing 
about north and south, whilst a second stands about east and 
west, and a third is nearly north-west and south-east. 

This coincidence, so far as I know, was first alluded to by 
Dr Boase, who says, " it has often struck me tliat the large 
veins correspond with the seams of the layers of rocks, and the 
smaller ones with those of the component blocks and laminte of 
these layers ; I have repeatedly detected this coincidence." The 
subject has recently attracted the attention of Professor Phil- 
lips, Professor Sedgwick, and Mr Hopkins, and all these excel- 
lent observers have given details of great value. 

Whether these be synchronous with the rocks themselves, or 
of posterior origin, has lately been discussed by Dr Boase and 
Mr Hopkins ; the former maintaining the affirmative, the lat- 
ter the reverse. It is well known that these lines traverse, of- 
ten without interruption, the granite, slate, elvans, and veins; 
although sometimes the same want of coincidence, which, in the 
case of lodes, is called a heave, is observed. It ia, I think, cleai" ' 

that, if produced in the slate by any dislocating elevation, the i 

L ktka Eoust have been contemporaneous with that movement^ if 1 
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not anterior to it ; for it is acarodjr possiUe to think that inj 
which had existed in the rocks previously to the formation of 
the veins, would have been prolonged from each aide through 
the latter with such exactness. It cannot be doubted that the 
contemporaneity of veins very much simplifies any idea of their 
origin. 

When two veins, having diflerent directions^ meet Aortadn- 
taOy^ one often intersects the other, the porticms [of that cut 
through, not being found exactly opposite eadi other," on die 
different sides of the traversing vein, but by turning either to 
the rigfU or to the Uf% hand. The ri^ and Ufi hands are fa- 
miliarly employed by practical men in preference to the points 
of the compass, as, on whichever of the divided porticms we ap- 
proach the intersecting vein, the heaved segment will be found 
on the same hand. 

When veins intersect vertically in deocent^ this want of coin- 
cidence is called a slide ; a few of these occur in many parts of 
the county, but they are most common in St Agnes and Gwen- 
nap ; whilst the heave is of almost universal occurrence, being 
found of greater or smaller extent in every mining district d 
Cornwall. 

A little consideration of the phenomena will shew that the 
latter may occur alone, if the veins have a horizontal parallel- 
ism, and the former only if horizontally at right angles ; whilst, 
if there be any intermediate directions, at certain points in their 
extent, one, and at others, the other of them will obtain. 

A great point in dispute is, were these opposite portions ever 
united? it being an axiom of Werner^ which has been adopt- 
ed by all the advocates of these originating in mechanical dis- 
turbance, ^^ that a vein which is intersected or traversed by ano- 
ther vein^ " is older than the vein by which it is traversed." 

In this investigation we are not to consider that the pheno- 
mena in question are their own explanations, or that the fact of 
an intersection is a proo^ that they were ever united; it is evi- 
dence of an independent nature we require. 

My distinguished friend Professor Phillips says, ^'How can the 
geologists of Cornwall doubt the reality of those angular move- 
ments, which have left such clear evidence as the fine slicken- 
sides of some of their veins or fissures ?"-— If this acute observer 
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had enjoyed such facilities for examining these as I have, he 
would have remarked that, polished as they are, they are very 
irregular, and that the depressions are equally bright with the 
elevations; the strice, too, are seldom parallel, and on opposite 
sides of a vein they have often reverse dips ; it is by no means 
unusual to see them curved, contorted, and irregular as a piece 
of crumpled paper, intersecting each other in all directions. I 
thiak it will be allowed that this is not " clear evidence," or if 
so, at all events not in favour of motion. The earthy contents 
uilodesaad cross-courses present the same gUttering and striated 
faces, and with like complications, with still greater frequency, 
following the idea of intersection being an index of the ages 
of veins, Mr Came, some years since, attempted a classification 
of Cornish veins, of which he made eight different ages, — older 
and newer tin lodes ; old, newer, and newest copper lodes ; 
cross-courses, cross-flucans, and slides : the exceptions given in 
biB instructive publication are, however, as numerous as the 
cases on which the subdivision is founded. 

The great argument in favour of the mechanical displace- 
ment is supposed to be derived from the accordance of facts, 
with what would obtain were an elevation of the one side of the 
traversing vein to take place. This ingenious idea, so far as I 
am conversant with its history, was first propounded by a Ger* 
man geologist (the late Herr Schmidt), and was long since sub- 
mitted to mathematical analysis by Zimmermann, in his publi- 
cation " Giinge, Lager, and Fltitze ;"• and lately Mr Hopkins, 
in his " Researches in Physical Geologyj" has placed it in an 
En^sh dress. So long ago as 1831, I submitted an outline 
of it to the Geological Society of London, which, I believe, 
was little noticed ; I shall again speak of the contents of the 
paper in which it was inserted. 

It is not easy to explain, unless at great length, by words 
alone, or even with diagrams, the results of motions on given 
planes of systems of lines not coincident; but models of Herr 
Schmidt's contrivance have been constructed, which beautifully 
and simply illustrate his theory. We will suppose two lodes 

• The precise title i» " Die Wiederausriebtuug verworfencr Gutge, Lager 
&FloUse. Von Dr Ch. ZimmernuDn." 8vD,pp.S01, withsixplates. Leipzigi 
1828. 
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nearly parallel in direction, but having oppofiite dipa towards 
each other in descent, giving a large Y on the end view ; frac- 
tured nearly at right angles to their direction, and the portion 
on one side of the fissure to be elevated vertically. It is plain 
that the lower and narrower part qftke \ oh the devoted eidSf 
will be brought opposite the upper and wider portion qfthe letter 
on the unmoved side. Let us then imagine all the portion ele- 
vated above the former surface to be removed, and take a view 
of the horisontal plan presented, we have the fissure represent- 
ing a crou-coureej and one of the fractured veins will be heefo- 
ed to the rights and the other to the left If both veins had 
. dipped the same way, it is obvious they would have been heav- 
ed the same way ; whilst, if the line of elevation, instead of be- 
ing vertical, had been coincident with the dip of one of the 
veins, and the two were not parallel in dip, one vein would be 
merely intersected, whilst the other would be heaved* 

This beautiful and ingenious illustration exhibits very satis- 
factorily that, if the dip be irregular, so, in proporticm, will be 
the distance of the heave. 

. It is also evident that these are not only poesMej but iiixvi- 
TABLE results ; and that, if two veins having opposite dips be 
displaced by the same vertical motion, it is ^^ physicaliy impoS' 
sible"^ that they can be heaved otherwise than towards d^erent 
hands. The object of my already-named communication to 
the Greological Society was to shew that this county afforded 
instances inexplicable on any one simple motion assumed; but, 
for reasons with which I was never made acquainted, this pam- 
per was kept by the officers about a year, before it was read to 
the Society. Professor Phillips says, "Several remarkable 
cases which occur in the mines of Cornwall have been simply 
explained by Mr Lonsdale.*" I presume those! gave are in- 
tended ; but it would have been desirable to have known what 
number of them was left unexplained. Moreover, we are, I 
think, restricted rather within the limits of bare possibility, 
and tied to probability too ; are the motions required for sim- 
ple explanation likely ? Is there any evidence of their occur- 
rence but their convenience ? For, if allowed to assume motions 
of any masses, by any forces, to any distances, and in any times 
required, our limits will be indeed extensive. 
We will now see how nearly this most beautiful theory coin- 
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dtles with the facts. In Cardrew Downs, Wheal Trenwith, and 
Wheal Bolton, parallel lodes with differenlunderlies are heaved ihe 
same ■way, by the same cross-course. Such things, with a ver- 
tical motion, are totally at variance with it. But let us see if 
oblique motion will help us; At Dolcoath (a beautiful fact 
kindly pointed out to nie hy Captain Petherick) an elvan 
course and two veins dip northward ; all three are traversed 
by a cross-course, the two veins are heaved different distances 
but both to the right ; and one of them is fieavedjrom the killas 
into the elvan, -whilst tfie elvan itself is not heaved ; whilst still 
continuing northward the same cross-course Is itself heaved by 
an east attd west vein. It is clear that an oblique motion on 
the line of the dip of the unheaved vein ftfie elvan) will not 
satisfy all the conditions. 

In the same mine the same inteUigent gentleman describes a, 
case recorded by Mr Fos, where one lode /leaves another at one 
depth, whilst, at a diiferent one, it is itself intersected by the 
same vein which it had hove. 

Slides are supposed to be the results of similar movements 
shewn on a transverse section, and primajacid, the want of co- 
incidence is far more striking. But have we any greater evi- 
dence of mechanical disturbance than in the preceding case ? 
In the well known section of Wheal Peever we have one case 
of the vein in the hanging wall being the lower, and two of the 
same wall being the higher. In Mr Game's section of Tres- 
kerby, the hanging wall, in four cases, seems the higher; whilst 
in Trevannance (from the same authority) we have five cases 
of the contrary. In Herland there is a fine case of the foot 
wall being the lower, and in South Wlieal Towan, where the 
contrary obtains, the slide in one spot is split into two, and a 
portion of the vein is contained between them ; whilst, above 
«nd below, these unite and form one vein only. There appears 
Ho greater harmony here than in the cases of heaves. 

Professor Phillips well remarks, " It is, besides, no argu- 
ment for one theory that another is beset by difficulties which 
are left unexplained in both." Having, however, stated these 
objections to the prevailing theory, it is not the point at issue 
for its advocates to shew that any hypothesis I may have, if I 
have one, is equally objectionable ; but it is for them either to 



164 Mr Henwood on the Phswmena qf 

shew how their theory applies to any facts ; or, if a theory we. 
must still have, to modify the existing one so »i to embrace 
them. 

We know, however, as was well stated by Mr Grylls, at 
Redruth, in remarking on Mr Fox's excellent lecture, that the 
same phenomena are exhibited in hand specimens, the same ap- 
parent heaves and slides^ is it contended that these are also me- 
chanical disturbances ? 

.1 must conclude this brief notice of the phenomena, with ex- 
pressing my inability to lay down, or to concur in any diagnos- 
tic characters of the small veins of this county, which are not 
equally applicable to our great metalliferous systems. 

We now come to the consideration of the theories which have 
been propounded for the explanation of the origin of mineral 
veins, and here I hope I may be permitted to pay my humble 
tribute of admiration and respect for the illustrious Werner. 
His views of the origin of many rocks have been rejected, his 
opinions of the filling of veins have in many cases been aban- 
doned, but his idea of the veins having origina,ted in fissures has 
been adopted by all his successors. Strictly speaking, I believe 
the notion of cracks had its origin as far back as Agricola ; but 
Werner in geology, like Newton in physical astronomy, com- 
bined and collected all the beautiful fragments elaborated by 
his predecessors into a structure, objectionable, perhaps, in some 
of its arrangements, but in the department of which I am now 
speaking, so far beyond any thing that I believe, without his la- 
bours, even the present day would erect, that whether our veins 
be large or small ; of sudden or progressive formation, oilwrses 
and their supports, all the leading views, and all the principal 
phenomena described by him, have been adopted by successive 
theorists. 

Fissures being, then, the common postulata of all the theories, 
excepting of that of the practical men of this county, and which 
supposes the contemporaneity of the rocks and veins, let us pro- 
ceed to an examination of the grounds for the assumption, 

Werner, imagining all rocks to have been originally depo- 
sited from aqueous solutions, says, ^^ the shrinking of the mass of 
a moyntain produced by desiccation, and still more by earth- 
quakes and other idmilar causes, may have contributed to the 
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formation of veins." Hutton thought that tlevatory forces 
acting from beneath, originating in paroxysmal protrusions of 
liquefied matter in the interior of the earth might have caused 
them. It has also been supposed that the earth may have been 
originally in a state of igneous fusion, and that as its tempera- 
ture diminished, the external crust would crack during its cool- 
ing. Mr Hopkins has investigated mathematically the results 
which would obtain in a homogeneous mass acted on by an e]e> 
vatory force, and concludes that it would induce " two systems t.f 
fissures with a certain general approximation, subject to certain 
modifications to rcctilinearity, and perpendicular to each other." 
Those at intermediate angles must therefore have originated at 
tlifferenl times. Were each system to have been completed at 
one paroxysm— we should have many such ; but where we 
have, as in the metalhferous districts of this county, veins in 
every direction, which both Mr Hopkins and Mr Pox think 
may have opened " gradually or at intervals ;" many of them 
many times " opened up" the elevatory forces, must liave been 
almost continually at work on one system or another, But Mr 
Hopkins has shewn that parallel systems of fissures must Ine- 
vitably have been synchronous. Now, in many of our mining 
districts the lodes form no inconsiderable portion of the whole 
mass of the earth ; — often, indeed, between two, the rock is not 
very many times wider than one of them ; what would have 
kept open these thin masses of rock, usually much inclined " and 
of indefinite length and depth ?" Tlie horses (in the north 
they are called riders), replies the advocate of fissures. Why, 
then, I reply, do we find no portion of the upper rock (kitlasj. 
fallen into the subjacent granite ? and why are the horses en- 
tirely surrounded by the vein ; for until the substance of the 
vein was deposited what supported it ? Werner, Mr Hopkin^ 
or Mr Fox replies, at first it was a mere crack or narrow fissure 
kept open by the rubbish falling. I rejoin, if we must have a 
crack and props to keep it open, is it more difficult to keep 
abroad a wide than a narrow fissure ? If we must support the 
same weight, may it not be as well kept a yard as an inch 
apart P Mr Fox has said, " veins are often divided into 
branches, which unite again at considerable depth, including be- 
tween them vast portions of rock, perfectly insulated by the ore 
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or vein stones from the general mass ; these, it is evident, could 
not have existed as fisSures for a moment^ 

I select Mr Hopkin's excellent results as tending to bring 
the theory of fissures within the dominion of exact science ; ra- 
ther than the equally ingenious opinions of some other gentle- 
men, not based on such unexceptionable investigations as his 
mathematics. 

We now approach the last division of our subject, the filing 
qfihejissuretj and here we again meet Werner, Hutton, Pro- 
fessor Sedgwick, and Mr Fox. 

It has been already seen that Werner thought veins were 
filled from above ; his proofs may be all ccxnprised in the oc- 
currence of masses of the contiguous rocks, and of round stones 
in the veins. It has been seen that these contiuned masses al- 
ways resemble the rock at that spot in contact with the vein and 
not of supeHor rocks. In this county the well known Relistian 
lode has been oflen quoted. But whoever will examine the 
toaUs of this vein, will see that a very similar structure prevails 
in the rock itself. Nothing is much more common than a sphe- 
roidal concretionary form ; in the elvans it is frequently very 
well shewn on decomposition. I have seen some of the best 
cases at Tresamble, in Gwennap. In the granite, too, we ob- 
serve similar nodular concretions," of dark colour, and fine grain- 
ed, and which, *' indeed, if sufficiently abundant to predominate 
over the containing rock, would exhibit a conglomerated struc- 
ture. In the globular granite of Corsica, however, we have a 
noted example, in which the constituent minerals are arranged 
around certain centres, in concentric laminae." We see there- 
fore that rock masses^ which, by the common consent of geolo- 
gists of all opinions, are attributed to no derivative origin, possess 
the same conglomerated structure. I know of but one case in 
this county in which I should consider the filling up of a vein 
to have been mechanical, this is the Badger lode, in the Herland 
Mines, and where we have rounded and angular pieces of gra- 
nite, slate and elvan, imbedded in the same felspar clay. In 
the secondary rocks, however, which Werner studied, it is not 
uncommon to find even organic remains in the veins ; that these 
are of posterior date, admits, I think, of no doubt. 

The theories of infection and ntblimaiion appear both to have 
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been formed from a consideration of volcanic phenomena aione. 
Here injected veins are of frequent occurrence, and tlie fissures 
and rents are doubtless often lined with crystals which may have 
been sublimed. But will the generalization which has been thus 
hastily drawn of the analogy of these phenomena to those of 
metalliferous districts, honestly hold good io the cases before us ? 
In the vviversally recognised volcanic rocks, the veins are of 
very nearly homogeneous texture, whatever be the containing 
rocks; and, supplied from a common source, it is natural to 
expect that they would be so, In our lodes, on the contrary, the 
contents of the vein change with a change of rock. Mixed, too, 
as are the ores of copper, ainc, tin, and lead indiscriminately 
incur veins, with innumerable earthy minerals; if they were 
ever presented to each other in a state of fusion, would they not 
chemically combine ? We find, however, no such compounds in 
our veins. 

The same objections equally apply to the theory of sublima- 
tion, for the very idea involves a mode of escape. Why, then, 
have not the volatile mineralizing substances, sulphur, he. been 
dbsipated F One would have expected that they would, and if 
deposited in the veins that they would have separately occupied 
one portion, the metals, &c. in a pure state, another, and per- 
haps different situations would have been filled by silica (quartz) 
and other substances, with which the veins abound. This is 
certainly as unlike our lodes as it is possible to imagine any- 
thing. 

We now approach the segregation of Professor Sedgwick, and 
with this, I rather think, I tolei-ably coincide, presuming that Mr 
Burr truly interprets it ; for I believe we shall all aub'^ribe to 
the truth of the oxide of tin being deposited on the contempora- 
neous masses and veins of schorl-rock — we find tin-ore very ge- 
nerally accompanying schorl. Indeed, it appears to me little 
other than the contemporaneity of the veins and rocks. But the 
Ppofessor considers that he can draw a line of distinction be- 
tween veins of segration and true veins i — he has not, however, 
done so, and I must confess I doubt his ability to do so in'a man- 
ner which shall be unobjectionable; for I have already said I 
believe the phenomena of the targe and the small veins to be 
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identical, and it has been seen that Dr Boase has already puUiah- 
ad the same view of the subject. 

We come now to the theory recently propounded by Mr FoZ| 
that veins have originally been fissures gradually opened, and 
that they have been filled by electric action taking place between 
the rock masses. The idea of progressive enlargement dT fis- 
sures has been already considered when speaking of Werner and 
Mr Hopkins. The idea of electric filling up was first given by 
Professor Sedgwick, who says, ^' after the important expeiL 
ments of Mr Fox, there can, I think, be no doubt that the great 
vertical dykes of metallic ore, which rake through so many poi^ 
tions of the county, owe their existence, at least in part, to acmie 
grand development of electro-chemical power.^ The artificial 
production of crystallized metallic substances from solutions by 
the electric action of the solutions alone on each other, was first 
discovered in France by M. Becquerel, as long ago as 18S7, 
and his experiments anticipate nearly all that has been hitherto 
done in this country ; his list of crystalUne metallic substances 
far exceeds Mr Crossed and they were produced by far more 
i^mple means ; some account of these ingenious and important 
discoveries appeared in an English Journal early in 18S0, but 
they have only recently attracted the general notice their import- 
ance should have at once commanded. I may briefly offer my 
objections to Mr Fox's theory, with a hope that the great re- 
sources of his powerful mind, may obviate them, if worthy of 
his notice, or the theory to embrace them if they be valid. I 
have in the discussion of fissures stated my objection to their 
existence, whether suddenly or progressively formed ; and I see 
no better explanation of the horses on the one than the other as- 
sumption. 

The salts contained in our mine water, have not been shewn 
to differ much in the same neighbourhood, and Mr Fox (al- 
though in one case he found 9S grains) says that they are not 
generally more than from one to five grains in a pint. Beside, 
we Mve yet to learn that these solutions^ or any others, wiU de* 
velope electricity in rocJc masses ; Mr Fox's beautiful discovery 
of electric currents in veins, being confined to the veins alone, 
for neither in his experiments (yet published) nor my own, have 
v^e ever detected electric currents in the rocks or in the earthy 
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contents of the veins, the experiments sliewJng; nothing but the 
existence of electricity of the present contents of veins, in their 
present places. An ewpei-imcJit should have shewn this, or it is 
nothing but an assumption ; a probable one, perhaps, but still 
nothing more. 

Again, it is truly said, that electric currents will pass more 
readily at right angles, than parallel to the magnetic meridian, 
and that this explains why the ores are deposited in the east and 
■west veins. But the lodes and cross-courses are all of the same 
age, and filled at the same periods, says Mr Fox. We have seen 
that the lodes in St Just bear about north and south. Here, then, 
we have the same agent, doing the same work, at the same time, 
in two different modes. For if the more ready transmissioif in 
one direction than another, be the cavse of the deposit of the ores, 
Tvht/, in one case, is it sojbrmed in harmony teitft ihatjact, and 
in another in direct opposition to it ; — and this in both at the 
same lime? When, too, we have the assumption of synch ro- 
nousfissures (forming a considerable angle with the meridian, and 
through which the transmission would be far easier) which are 
not metalliferous. Why, too, is some portion of the quartz de- 
posited in the east and west, and others in the north and south 
fissures by the same agent at the same time ? 

I offer these objections respectfully to Mr Fox's consideration, 
and no one will be more rejoiced than I shall be if he can resolve 
them. There are many others of equal force, which I reserve, 
as I fear I have already trespassed loo far on your patience. 

Let me add that tlie fact of parallel lodes in the same district, 
producing similar ores in different rocks, as of tin in slate of 
Wheal Vor, and in granite at Great Work, and of copper in the 
one r.t Consols, and in the other at Tresavean, does not bear out 
the conclusion that they were deposited by the agency of electri- 
city — the rocks being in opposite states. If so, which is the po- 
sitive and which the negative formation ? and why do similar 
caufes, under apparently' like circumstances, produce opposite 
results ? 

The facts and observations which I have thus attempted to 
bring together lead me to conclude: — 

1. That the phenomena of our metalliferous distvvc^te axe 'O.cjv 
consistent mlh the idea of the veins having orv^maXfti'vo. ^twixea- 
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9. That the appearances and positions of the horses do not 
countenance the assumption of their having ever supported the 
bounding planes of empty spaces. 

5. That the contents of veins varying in different rocks is in- 
consistent with any theory of their having been filled from abofOi^ 
or by infectionj or sublimation from beihsaih. 

4. That the metallic contents of parallel veins in the same di^ 
trict being umiUr in different rocks ; and also in veins in difir 
rent districts not far apart, at right angles to each other, is ins* 
concilable with their being filled at the same period by dectiie 
agency. 

£. That we have no experimental knowledge that rocks now 
are; or ever were, in opposite electrical states ; our real know* 
ledge extending to the existence of electric currents in the pre* 
sent metalliferous contents of veins, in their present places onfy 

6. That the heaves and slides arc inexplicable on any yet as- 
sumed direction of mechanical disturbance^ which is consistent 
with the general simplicity of natural causes; and that synchio* 
nous fissures exhibiting these phenomena are irreocmcilable un- 
less of contemporaneous origin with the containing ma8& 

7. That there is no line of distinctions to be drawn between 
the intersections of small veins found in hand specimads— and 
the larger ones occurring in what have been called true veinSf 
contemporaneous veins, and veins of segregation. 

8. That the only theory yet propounded which agrees with 
the phenomena is that of segregation^ and tliat so far only as it 
admits the contemporaneity of the veins and their disturbances 
with the rocks in which they occur. 

In submitting the foregoing views, I feel I am only exhibit- 
ing the opinions which practical men in this country have long 
generally entertained ; and I shall be more than amply recom- 
pensed for some years of labour I have bestowed on the subject, 
if I shall succeed in inducing but oae of them to record the re- 
sults of his daily experience for the benefit of his successors.* 

* Professor Jameson, in March 1808, read a paper on contemporaneous 
veins before the Wemerian Society, which was published in the first volume 
of the Society's Memoirs ; afterwards, in 1818, a memoir on the same sulgect, 
printed in second volume of the Wemerian Memoirs ; and we understand 
papers on the contemporaneous origin of many veins, by Professor Jameson, 
have appeared in the Annals of Philosophy and elsewhere. 
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t)bsei'vaii(ms vpon Hie Fossil Polypi qf (he Genus Eschara, 
(Milkpora, Lin.) By M. H. Milne Ebwabus. 

At the meeting of the Academie di's Sciences of Paris, on 
Monday the Hist of Novemher last, M. Milne Edward read an 
interesting paper on this subject, of which the following is the 
substance. 

The stony, or rather the bony, texture of the external tunic 
of the Eschara affords very favourable conditions for the pre- 
servation of the renudns of these polypi in the slimy deposits 
which have successively invaded their abode, so that, in spite 
of their extreme delicacy, they are frequently encountered in a 
fossil state ; and at the present moment the number of extinct 
Bpecies, whose existence is regarded as established, greatly ex- 
ceeds that of the recent species detected by zoologists in our 
present seas. The examination of these fossils has never- 
theless been for long neglected, and the list of the authors 
who have treated of them is verj' short. M. Dcsmarest has di- 
rected the attention of naturalists to several species ; Faujas 
de Saint Fond and Lamouroux have also discovered some ; but 
it is chiefly in the work of M. Goldfuss that we must look for 
that precise and minute information which will be truly useful. 

At the same time, it must he confessed that the study of these 
polypidoms is attended with considerable difficulty, inasmuch asit 
requires a minute examination of the conformation of the almost 
■DJcroscoptc cells of which tliey are formed ; and in order that the 
drawings which are taken may he salisfactorj', it is necessary that 
the objects should be magnified at least twenty times, and that the 
rdotive sizes of the different parts should be maintained. But that 
which principally diminishes the value of the labour which has 
previously been bestowed on this department of natural history, 
is the ignorance which prevailed concerning the modifications of 
the forms which were induced by age on the polypus in each 
cell; for, in the want of the knowledge of this fact, inquirers 
were naturally led to ho content with the examination of a few 
well-preserved cellules in each polypidom, and thus proceeding, 
were liable, on the one hand, to multiply species without sufK- 
cient ground, and, on the other, to confound speaea -wVac^ 'wiffce 
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really diflTerent, but whose distincrive characters disappeared in 
old age. But, in fact, the changes which we have detected in 
the external conformation of the tegumentary cellules of the 
living Eschara we have examined at different ages, occur also 
in the fossil remains of these polypi ; and before we can pro- 
nounce on the specific identity or distinction of these, it is of- 
ten necessary that we should compare them in different periods 
of their existence, a comparison which cannot always be acoom- 
plished, as the fragments found are often so small that they do 
not contain cellules of different periods of life. 

Almost all the species of fossil Eschara of, which good de« 
scriptions or intelligible figures have hitherto been published, 
belong to a very remote geological cfpoch, as they, for the most 
part, belong to the chalk formation. These strata, however, 
are far from being the richest in polypidoms of this genus,' and 
it is particularly in much more recent strata of the crust' of the 
earth that they are found in abundance. ' In certain strata, 
whose formation is subsequent to that of the most recent ter- 
tiary strata of the Paris formation, the number of Escharas is 
so very considerable that, at the corresponding geologicid epoch, 
these zoophytes appear to have contributed in our high lati- 
tudes to the formation of immense banks in the same man- 
ner, as at the present day, we see other polypi, creating reefs 
and islands, in tropical seas. 

The combined obser\'ations of geologists and zoologists have 
led to the conclusion, that in the creation of organized beings 
the general tendency of nature has been to advance from the 
simple to the more complicated. In the series of vertebrated 
animals we regard this progress as indisputable ; it is probably 
not so evident as it regards the series of the class molluscl^ and 
as vet we know too little of the articulata of the ancient world 
to decide if the same law held good in this great class of ani- 
mated nature ; but, be that as it may, the same tendency ap- 
pears to exhibit itself in a very striking way in the structure of 
the various polypi which have appeared at the surface of the 
globe. 

In truth all our researches demonstrate that the Eschara and 
neighbouring genera are of more complicated organization than 
any other known polypi. But, amongst the numerous zoophytes 
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wbicli inliabit the seas in which the transition limestones were 

I formed, we know of no well established esample of a polypidom 
belonging to that family ; it is even probable, that at that re- 
imote period very few polypi of the order Bryozoaires existed, 

i whilst AlcyoTiiic and Zoanthairea, whose structure is much more 
ample, abounded. The Escharee are rare in the Jura formation, 
but in the chalk and tertiary limestones their number is propor- 
^nally greatly increased; and in the more recent series, by some 
geologists denominated quaternary or pliocene strata, the quan- 
tity of the remains of these polypi much exceeds that of those 
j fossils belonging to less elevated orders, sueli as the Zoaniha- 
ires and Alcyonse. 

The Eschara, properly so called, first appear to have existed 
about the time of the formation of the Jura limestone of Caen ; 
and Lamouroux has in fact found in this deposit a fossil which 
■undoubtedly belongs to thi^ genus ; and Desmarest has shewn 
that there is a second. In the chalk of Maestricht these poly- 
pidoms are by no means rare ; and the number of species 
figured by M. Goldfuss, as belonging to this geological for- 
mation, amounts to ten ; but, as will presently be seen, all the 
fossils arranged by this author under the name of Eschara do 
not appear to have a legitimate claim to remain in this group ; 
and it also appears highly probable that simple modifications 
dependent upon age have, in more cases than one, been regard- 
ed as constituting specific differences, and so have led to the 
improper multiplication of species. In consequence of this, his 
, list of the Eschara of the chalk formation will be very con- 
L aiderably reduced ; but, on the other hand, it will be augment- 
I ed by new species which I mean to propose at the close of this 
memoir. The tertiary strata about Paris and those of West- 
phalia, have likewise furnished Messrs Desmarest and Goldfuss 
many Esgharie, but unfortunately few of these fossils have 
been represented in such a way aa to aUow us to come to any 
I satisfactory concluaon. We, too, have met with some species 
I which belonged to this geological epoch, and which appear to 
' U3 to be new ; but it is especially in the English Crag and the 
analogous deposits in the basin of the Loire, that we have found 
the greatest variety of these polypidoms : up to the present 
moment no naturalist has described one of these, and VVie "coiWi- 
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ber we now proceed to describe, will almost douUe the total 
amount of the species already discovered in all the othor maanfi 
deposits of the crust of the globe. 

Many fossil Escharae differ greatly from the spedes mw 
existing, whilst others, on the contrary, veiy much resemibb 
them ; but up to the present moment we have not been aUe to 
establish the specific identity of any one of these polypidcm 
with the recent species ; and it is therefore |»dbahLe that ths 
polypi of this genus, which inhabited the andent seas^ wen 
all destroyed previous to the creaticm of those whidi are ex- 
isting at the present time. 

The concluding portion of the memoir is occupied with die 
description of eighteen species, sevoiteen of which, aooordiiig 
to M. Edwards, are entirely new. 

At the next meeting of the Aciulemy, on Monday the 88di 
of November, M. Dujardin presented a communicatioo, of which 
we give the following extract :— * 

^' The memoir of M. Milne Edwards, read at the last meeting 
of the Academy, on the 21st November, makes it necessary that 
I should request the Academy to accept at my hand the five 
first plates of a work which I have been preparing for a long 
time upon the fossil polypidoms of the chalk formation ; so 
that it may clearly appear, when my treatise is published, which 
I expect will be in a few months, that my researches are not 
posterior to those of Mr Edwards. 

^' These plates represent twenty-two species of foraminated 
lX)lypidoms of the chalk of Touraine ; the three other phites, 
which are nearly finished, will complete a series which com- 
prehends the foraminated polypidoms of that locality, and of 
many analogous cretaceous formations. 

'^ A simple inspection of these plates will prove that I have 
no more neglected, than M. Edwards has done, the changes 
which are produced by age in the Eschara, and that I have 
moreover extended this observation to two other groups |of 
the Millepora and Retepora. This has enabled me consider- 
ably to reduce the number of species, and to explain the mode 
in which the testaceous matter is deposited and increased in 
thickness. In fact I have found in the living animals of many 
of the neighbouring genera, numerous filiform tentacula which 
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traverse the pores or spiracles of the surface, and produce the 
incrustadoQ externally, and not internally, as in shells. In some 
polypidoms these pores are placed on the anterior surface, 
-whilst in others, as in the Retipora, they are on the posterior 
mde. 

" Another observation, which, so far as I know, has not pre- 
viously been made, is the discovery of porea of communication 
between the cellules, and which pores establish the commonalty 
of life in ail the porous potypidoms, and at the same time pco- 
mote the propagation by gemmation, or the emission of the 
gemmtiles,* which develope themselves at the free edge and ex- 
tremity of the polypidom, and promote its increase ; whilst the 
eggs which are destined for the reproduction of the species in 
another part are found in particulai' capsules above the opening 
of the cellule. These communications, which I have discovered 

! in aU living polypidoms, where they are sometimes formed by 
a cribriform plate, may be observed in the fossil polypidoms 

1 which I have represented when the crustaceous matter has been 

F worn down on either side ; and I have been solicitous to re- 

' present them in both aspects. 

*' It follows &om this fact, that we cannot admit an isolated 
life to the Eschara, or the other cellular polypi, at any period 
of their development. And it is especially on this account that 
I wish to mark a date, by presenting these plates to the Aca- 

). demy." 

I The Magnetic Variation near Edinburgh, and in Bertukkshire. 

I By Captain Milne, R.N., F.B. S. E. Communicated by 

I the Author. 

' The amount of the magnetic variation at different stations, 

' will, after an internal of several years, necessarily be a subject 

of scientific interest, not only from its connexion with naviga- 

1 tion, but more particularly from its being illustrative of the 

► still unknown laws of magnetism. The following observations 
* have been made, and are now publislied, with the view of af- 

• These cotpuacules differ from true ovn and seeds, inasmuch as Ihe sub- 
stance of which tbe new being ie formed ia not inclosed in a special envelope, 
' and il» formation is owing to the active auhatance of the reprpduqtive cor- 

► puBCule. — Tiedemann'a Coop. Phy. 42. 
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fording data, for estimating at some future period the progres- 
sive change in this country, which is known to be going on in 
the magnetic intensity. 

The instrument employed was a magnetic bar, capable of 
being reversed on its axis, and which played over an arc placed 
on a distant wall ; — the true bearing of the zero having b^n ac- 
curately determined by repeated transits oF the sun. The in- 
strument used was a simple magnetic bar of considerable length,' 
—which was found to give decidedly more accurate results, and 
to be firee from sources of error to which smaller instruments 
are liable. Care was taken to free the instrument from any 
local cause <^ attraction, by having the pedestal at a <iiirfjin«i 
from accumulated masses of iron (which exist in all houses), 
or volcanic rocks whose attraction likewise exerts considerable 
influence on the needle ; and for this reason it may not be 
advisable to compare the present observations with those made 
at Edinburgh some years ago, where even at short distances 
between the stations very different results were deduced.* 

There is also another subject to be considered in deducing 
the mean variation, viz. the diurnal variation, Ftmu several se- 
ries of observations continued at different periods with a needle, 
delicately suspended by a silk fibre, it was found, that the hour 
of the needless mean position was 10^ 3°^ a. m., that the needless 
north pole then advanced progressively westward until 12^ 60^ 
p. M. ; and then again receded to its mean place at 4^ S5°* p. il 
The total amount of arc passed over east and west of the mean 
position from this cause was 12'. To compensate this error, 
each series of observations was reduced to the mean hour. A 
mean of these gave the following results, as the mean magnetic 
variation for August 1836, at— 

Inveresk, six miles east of Edinburgh, ) ^^o qq/ Ana w 
Lat SS** 66^ 20" N., Long. S' 2' 40^ W. / = ^6 33 40" W. 

MUnegraden Berwickshire, .) o^o lo. ««,/ w 

Lat. SS** 41' 20'^ N., Long. 2* 11' 41" W. ]• - 26^ 13 2^' W. 



• 



Mr Bain, in his valuable Essay on the Variation qf the Compass, gives 
the following from his observations in 1814 at Edinburgh :— . 

variation. 

At the Observatory, 27* 50' 10" W. (120 obs.) 

... Grange's Park, West Church, . . 27 36 2 ... (30 ... ) 
... a Garden south side of Castle draw-bridge, 27 ^1 35 .. (40...) 
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Table of Heights asccTtained barometrically in fitc Department 

■o/" the Haxdes-Pyrenees. By M. le Comtb dk Kaffetot. 

Communicated by Professor Fobbes in a Letter to the 

Editor. 

My DsAtt Siu, — The accompanying Table of Heights I 
faink you will consider worthy of publication oo two accounts : 
First, as enlarging our knowledge of the figure of the earth's 
surface ; and, secondly, as affording an excellent example of a 
method by which many individuals without scientific preten- 
tions, may usefully employ and dignify their leisure, and in- 
crease the stock of human knowledge. 

The annexed results were obtained by a French gentleman 

fortune, the Count de Baffetot, whose acquaintance I had 
le good fortune to make last year amongst the Pyrenees. 

ith residing at the same inn in t!ie village of Luz, the accident 

our both possessing barometers by £unten of Paris, was the 
igin of our acquaintance ; and it is a fair testimony to the 
diaracter of that excellent artist to add, that we were equally 
rized and pleased, on comparing our instruments, to iind 
^theni agree within one-tenth of a mtllemetre. M. de Raffetot em- 
bayed his. leisure in ascertaining the elevation of the chief sur- 
QDunding points of the valley in wliich we resided : and if we 
lOeflect upon the additional knowledge in physical geography 
iwhich such well-directed and pleasant labour would produce, if 
^undertaken by the frequenters of every watering-place in 
(Europe, we cannot but consider the lesson as a valuable one. 
^me remoter and more elevated points were determined from 
l^y observations, M. de Baffetot making the corresponding ones 
at Luz, Such observations are marked with an asterisk, amongst 
which I have added one or two wholly my own. 

When I add that these observations have been chiefly re- 
duced by the tables in the French Anmiaire, and that they 
fcftTc been converted into English measure by my friend and 
^pil, Mr Thomas Anderson, I believe that I have stated all 
,lhat needs to be known respecting this little contribution.' 

Believe me most sincerely yours, 
1 loth DeeemUr ima. JAJIES D. FOB.'BS.l. 

*0L. XXII. NO. XLUI. — SAVU&iY 1837. M. 
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Tdtle qfHeighii 4n the 



Height of the Principal Points of the VaOey of Barig^B (HoMtm 
Pyreneeijj above thelevelof Luz (the chief town of thevaOief) 
andaUo above the Levd of the Sea. 

Note. — We have given here the hdght of all the *• cbefe- 
lieux des communes,^ of some of the hamlets and of scHne im- 
inhabited places, which will give room for some interestoig 
observations. In calculating the height of these difl^rent poinls 
above the level of the sea, we have supposed, acccxding to the 
excellent observations of MM. Rebonz and Vidal, that die 
church of Luz is situated 7S9 metres = 879 toisea, or StiM^ 
English feet above the level of the sea. The heigfat of all the 
<^ communes "^ and hamlets mentioned, have been taken tim 
the level of the church of each place, except the villages d 
Bareges, Gavamie, and Gr^dres.j' 

Height of the << ChefsMeux de C 



Num. 


Above Lui. 


Abow theSH. 


Betpouey 
BielU 


Metres* 


Toifei. 


Metiei. 


Tafaei. 


vm. 


272 


139.5 


1011 


618.6 


asi7 


88 


45 


827 


4940^ 


971s 


Chhze 


52 


26.5 


791 


406.6 


2696 


Esquieze . 


12 


6 


,751 J 


385 


2464 


Esterre . 


46.5 


24 


785.5 


403 


2577 


Grust 


26*1 


134 


1000 


513 


3281 


Saligos 


33 


17 


706 


362 


2316 


Sassiz 


68 


35 


671 


344 


2201 


Sazos 


118 


61.5 


857 


439.6 


2812 


S^re .... 








739 


379 


2424 


Sers .... 


405 


208 


1144 


687 


3622 


Viey 
Vilfenave • 


254 


130.5 


993 


609.5 


3258 


66 


34 


805 


413 


2641 


Viscos 


138 


71 


877 


450 


2877 


Visos 


116 


59.5 


855 


438.5 


2805 



* Bareges, far from being the principal place of the valley which bears this 
name, is merely a hamlet which during the greater part of the year does not 
contain above 100 inhabitants. During the season of the baths, viz. firom let 
June to 1st October, it is visited by a considerable number of strangersL 

t It is absolutely necessary to mention precisely the station at which the 
observations were made ; unfortunately, however, this is generally omitted in 
tables ef hdghts ; in the Annuaire of the French Board of Longitude, the 
points of observation are not specified except in a very few cases. This 
want of precision takes from the results of these observations some of their 
merit, having the great disadvantage of preventing their use as a basis for 
other calculations. 
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HeiglU ofOie Principal Bamlels oftlie " CoTnmune of Lvz." 



'Govamiejt first floor 

Gedre, (the bridge) . 
Reaat 

St Sauveur, (terrace ' 
the hatha) . 



Height of some 


uninhabited points. 




N... 


AboTc Lui. 


— 1 


'Breche de Roland . 


Mei™. 


Tota. 


M«[U. 


ToiHS. 


f«(- 


2065 


1050.6 


2«04 


1438.5 


920y§ 


Cirque (leGavaniie,(Bl 












Uttle plain situated at ^ 




436 


loaa 


835 




its lovrer part) . ) 














1303 


61&5 


1841 


goe 


6368 


LacdeUGlalre . 


1254 


C43,5 


19U3 


1022.5 


6561) 




1654 


848 


2333 


1327-5 


7861 




1356 


tioe 


2005 


1075 


6873 


'Somnietdul'icduMidil 
(DfBigOrre) . f 


2173 


)U5 


2812 


1494 


956311 


'Pic de Bergons, near Lu/ 












■Col d'Oleon, between \ 
LuE and Cauteretz / 










ecco" 


... 













t The AnnuBire Rives the height of three lohabiteil placea of the valley of 
Bareges above the level of the sea, especially that of Gavarnie, its height 
(1444 metre*), diflers considerably from that given by ua. But to what part 
of the village does the heicht refer ? Certainly not to the inn (the point of 
which w« have given the height on account of ita being the head-quarters of 
those who visit the principal branch of the valley, nor to the church, as we 
have determined uXona with Mr Forbes, Profe&aor of Natural Fhiloiophy in 
the Unlvernty of £dinburgfa. 

X Here, too, there is a considerable difference between our height and that 
of the Amiuaire (1466 metres). But to wlut point does the height given refer P 

§ I believe thai there is some mistake regarding the calculation of the height 
of the Breche. In a, private letter, M. de Baffetot mentions that he calf u- 
lited it firom my observations, and he cammunicated to me his correeponding 
ones at Luz. Calculating by the tables in the AnnvoWa, I find the height 
abovetheinnat Luz 2U7metre.'<, or C044 English ieet. If to this we add 
the height of the inn at Lu:; (only eight feet below the church], which Is 8416 
feet, we obtain 9360 for the height of the Jhor of the Breche above the sea. 
l£C(Kdiog to Charpentier, it is 9337 Engli^ feel J. D. F. 



5 6930. Ramond— J. O. F. 

" To this I may odd Ihe elevation of Cauteretz, .although it belongs 




180 



Mr* SomervHk on iihe 



Height o/Bar^get^ a 


Hamlet i 


oftke'* 


CommwM ^ B^mueg.' 


Name. 


AboreLus. 


AbofTwtteSML 


Bareget, (court of the 
baths) 


Mctrat. 


TolM. 


Mcim. 


TolM«. 


FHL 


5» 


97S.5 


1874 


663.6 


41M 



Extract qfa Letter Jrom Mrs SomervUk to M. Arago^ detaUtng 
some Expentntnts concerning the Transmission ^ the Che- 
mical Rays of the Solar Spectrum through difflnrent Media, 

In the account of the meeting of VJcademie des Sciences od 
the Slst of December 1835 (Compte Hendu, p. 508), it k 
stated that M. Arago, after having repeated what was most es- 
sential in those experiments by which M. Melloni proves that 
the solar rays, while preserving all their luminous properties, 
may be deprived of their calorific power, remarked, that 
there was another point of view in which the subject might be 
investigated. He said it would be important to inquire if the 
means employed by M. Melloni, or other analogous ones, would 
not enable us to deprive the solar rays of their chemical proper- 
ties also ; or, in other words, if, of ihc three properties which light 
possesses when it reaches us from the sun, — 1st, That of illumi- 
nating; Sd, That of heating; and> 3d, That of destroying or 
exciting chemical combination, we could not separate the latter 
two, and retain its simple illuminating power. This experiment, 
remarked M. Arago, would probably lead to curious results, 
and I last week almost yielded to the temptation of undertaking 
the investigation. But, as pQssibly M. Melloni may have him- 
self thought of it, though quite silent about it in his memoir, I 
think I had better not prosecute the subjects till after consulting 
the learned Italian philosopher. 

The motives which I had in 1885, said M. Arago, at the 
meeting of the Academy on the 17th of October 1836, not to 
interfere in researches which so directly conducted M. Melloni 
to these beautiful discoveries, still subsist. I shall, therefore, ab- 
stain from stating some results to which I have arrived concern- 
ing the absorption or interception of the chemical rays. Every 
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I one, however, will understand that the same reserve cannot be 
I imposed upon Mrs Somcrville; and I cannot, therefore, with- 
I hold the interesting experiments of this illustrious lady from the 
I Academy, and the public. 

In my experiments, she remarks, I employ the chloride of 
silver, which Mr Faraday was so kind as to prepare for me, and 
which, accordingly, was perfectly pure and while. It was lini.i:d, 
and might be uniformly spread over paper. Although this sub- 
stance is exceedingly sensible to the action of the chemical rays ; 
yet as wo have no precise means of appreciating the changes of co- 
lour produced by their action, some uncertainty as to the result 
might remain were we to compare only those tints which differ 
but tittle from each other ; but the results which I shall furnish 
on this occasion shall be cliosen from among those which were 
in no degree doubtful. 

A piece of glass, of a light pale green colour, which was per- 
fectly transparent, and less than j^th of an inch in thickness, did 
not permit any of the chemical rays to pass ; after exposure for 
half an hour to a very hot sun, the chloride of silver behind the 
glass exhibited no change of colour whatever. 

I liave repeated this experiment with many pieces of green 
glass, which differed both in ihcir tint and thickness, and I have 
always found that they were all nearly impervious so far as the 
chemical rays were concerned, and even after they had been sub- 
jected for a much longer period than that above stated to the solar 
influence. As M. Melloni has already found that glass of this 
colour arrests the most refrangible calorific rays, by associating 
j his results with mine, we are led to conclude, that glass of this 
colour has the power of wholly intercepting the most refrangi- 
ble portion of the solar spectrum. 

Laminie of mica, of a deep green colour, are also nearly im- 
p^vious to the chemical rays ; however, when they are very thin, 
and the solar action is continued for a very long time, then it 
appears that they do not completely arrest these rays. I fixed, 
with a little wax, to a sheet of paper which was covered over 
with the chloride of silver, a sheet of pale green mica from Vesu- 
vius, the thickness of wliich was not more than the thirlielh of 
an inch, and I exposed the whole to the rays of a powerful sun ; 
after a time the sheet of mica being removed, it was found that 
I that part of the paper which it covered retained a.\\ \Vft otv- 
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ginal whiteness, whilst the rest was wholly of a deep brown 
colour. 

The same experiment has been tried with fine sheets of white 
mica. Six sheets of common white mica placed on each other did 
not intercept the chemical rays ; the chloride of silver which th^ 
covered, at the end of an hour^s exposure to the sun, had become 
quite brown. The same result was obtuned after using a an- 
gle plate of mica, which, however, was still thicker than all the 
others put together. This substance does not appear to present 
any obstacle to the transmission of the calorific rays. 

These experiments led me at first to suppose that all green 
substances possessed this property : but I very soon found that 
this would be drawing too hasty a conclusion ; for, having shortly 
afterwards tried the experiment with a very large emerald, the 
green of which was very beautiful, though not very deep, and 
the thickness of which was at least 0.35 of an inch, I found that 
it readily transmitted the chemical rays. Thus, the matter 
which imparts the colour to the green emerald has no action on 
the chemical rays, whilst that which imparts the same colour to 
glass and mica has great influence over them. 

Rock-salt, as might be expected, possesses in a high degree 
the faculty of transmitting the chemical rays. Glass, too, 
coloured violet with manganese, and very deep blue glass, 
such as is common in finger-glasses, likewise very readily trans- 
mit these rays. The alteration in the colour of the chloride 
of silver very speedily takes place in spite of the interposition 
of a plate of blue glass of the deepest tint, and nearly a quar- 
ter of an inch thick. 

Among the various substances which I have tried in these 
experiments, rock-salt and white glass, as also the blue and 
violet-coloured glasses, are those which afford the maximum of 
permeability to the chemical rays ; whilst the green shades of 
glass and mica present the minimum. Other bodies possess 
this property in intermediate degrees, and sometimes vary 
considerably, though the colour is nearly the same. Thus 
glass of a deep red colour allows very few of the chemical rays 
to pass, whilst garnet, of an equally deep colour, allows neariy 
the whole of them to pass. The white topaz, as weU the blue, 
the blue pale beryl, the cyanite, the heavy spar, the amethyst, 
and various other substances, transmit the chemical rays with 
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great facility; whilst the yellow beryl does not, so to speak, 
I transmit them at all, and the brown tourmaline as well as the 
green, have the property in so slight a degree, that I have fail- 
' ed in my attempts to polarize the rays under these ctrcumstancesf 
though I believe it might not be impossible, if thinner plates 
were used than I had it in my power to employ. In conclud- 
ing, I may observe, that I purpose shortly to resume tlie pro- 
'■ecutioD of the subject. 

Observations regarding Fossil It^isoria, communicated to the 
Royal Academy (^Sciences of Berlin, by Professor Ehren- 
herg,onthe9nthandQ0lhJm.e\8m* ' 
Thb proprietor of the porcelain manufactory at Firkenhammer, 
near Carlsbad, observed tliat the substance occurring in the peat- 
bog, near Franzcnsbad, in Bohemia, and resembling the Kiesel- 
guhr (a siliceous deposit), " is almost entirely composed of the co- 
verings oT some species of navicula, and seems to be the product of 
the action of subterranean heat on the ancient submarine land." 
Mr Fischer accompanied this notice with a specimen 3 inches 
long, 1 inch broad, and | of an inch high, of the siliceous mass, 
together with some specimens of the peat, requesting me to deter- 
mine the animal form, and to publish the result. A microscopic in- 
vestigation has confirmed the discov cry of Mr Fischer ; the Kiesel- 
gubr of Fran zensbad is almost entirely composed of extremely well 
jireserved navicuke, with which are also mixed some other Bacilla- 
ne ; and the great transparency together with the purity from or- 
ganic matter, of all the siliceous shields, renders it probable that 
they have been purified and heaped together by an unusual degree 
of heat. It is nut probable that they belonged to the bottom of the 
■ea, for the great majority of the forms, as well according to the nu- 
Ifierical relations as the striping, are identical with the Navicula 
Viridi-s, a species found so abundantly in all the fresh water near 
Berlin. Naviculte can also be recognised in the specimens of 
die turf; and although for the most part different from those 
a the Kieselgulu; have nevertheless the forms of living species. 
|An examination of original specimens of the Kieseiguhr from the 
ule of France and Santa Fiora, in Tuscany, similar to those ana- 

t From Wiegmnnn'B Areblv fur Naturgeschichte, Zweiter Jfthrgaag. ^ 
^erteaHeft. laSG. 
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Ijzed by Klaprotb, has shewn, that they alio eonaist almost ex- 
dusi velj of the shells of infusory animals of serefal gcnem of Ba- 
cillariae chiefly of species still living, and also of a few siliceoiis 
spicula of sea and fresh-water sponges ; but without any uniting 
basis. Thus the discovery of Kiitzing, that the coverings of B«- 
eillaris consist of silica, receives new confirmation. 

Several years ago, the author discovered that the ochre-yd- 
low slimy substance, which sometimes covers the bcnI in marshy 
rivulets and ditches, and seems often to be regarded as a depo- 
sition of oxide of iron, is a very delicate form of the BaciUarifle, 
which, when heated, becomes red, like the oxide of iron, and is 
very ferruginous ; but which neither loses its form by ignition, 
nor by the action of acids, and therefore must possess a silioeous 
covering, that approaches most nearly the genus GaUbmdk. 
Hence, this form was, during the previous year, figured as the 
GaiUoneUa Jirruginea in plate 10. of the work on Infusoria, 
which is about to appear. All the ochre surrounding bog iron- 
ore exhibits siliceous filiform members, as the residue after 
the removal of the iron. The above appearances render it ex- 
tremely probable that the Gaillonella ferruginea performs a 
very important part in the formation of bog iron-ore, whether 
it be by the direct addition of the iron contained in itself, or 
by attracting that belonging to neighbouring foreign substances. 
The species of fossil infusory animals occurring in the above 
mentioned substances, are the following : — 

1. In the Kieselgiihr of Franzensbad : — 1. Navicida viridis, 
as the principal mass ; of various dimensions, the largest being 
J'" ; S. Navicuh, gibba ; 3. Navicida fulva ; 4. Navicvia Li' 
hrile ; 5. Navicula strtatula ; 6. Navkula viridtda. (The two 
last belong to salt water ; all the others to fresh water). 7. 
Gomphonema paradoxum ; 8. Gomphonema clavatum ; 9. Gail- 
lonella varians ? all fresh- water animals. None of these can be 
distinguished from the recent species. 

2. In the peat-bog of Franzensbad ; — 1 . Navicida granvlata^ 
the most abundant, and hitherto an unknown form ; % Navir 
ctda viridis, rare ; 3. Bacillaria vulgaris ? 4. Gomphonema pa- 
radoxum ; 6. Cocconeis undulata, all living forms ; the last in 
the salt water of the East Sea. 

3. In the BergmehJ of Santa Fiora : — 1. Synedra capiUUa, 
a new species forming the principal mass ; 3. Synedra ulna ; 
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3. Kavicula Librile ; i. Nav'icula gibba ; 5. Navicula vlridis ; 
' 6. Naviada capilata ; 7- Navicula zebra ; 8. Namcula pficeni- 
centeron ; 9. Navicula inaqualis, all identical with living fresli- 
■water species ; 10, Navicula viridula, a living salt-water spe- 
cies; \\. Navicula granvlata; 12. Navicula J'olUs,'hot\i n&n 
species; 18. Gomphonema clavatum ; 14. Gomphonema para- 
doa.iim ; 15. Gomphonema acuminatum, all species living in 
fresh water at the present day; 16, Cocconema cymhifbrme, 
identical with the recent fresh-water species ; 17- Coccone'is wn- 
flulata, a recent marine species; \%. GaiUonella italica, n. sp. 
\9' Siliceous spicula of a Spongia or Spongilla. 

4. Klaproth'a Kicselguhr of the Isle of France contains, 1. 
BaciBaria vulgaris? as the principal mass; this species occura 
in a recent state in all our seas ; S. BaciUaria major, a new 
Bpeciea; 3, Navicula gibba, a recent species livingboth in fresh 
and in salt water ; 4. Navicula, species not determined ; 5. JVii- 
vicula bi/rons. None of these organic beings are sn well pre- 
served as the species occurring in the other mineral substances, 
and seem, with exception of the last, to be marine species. 

The great majority of these fossil infusory animals still live ; 
and most of them occur near Berlin, and on the East Sea near 
Wismar. Most of them are so well preserved, that they can 
be minutely investigated. Thus, besides the numerous ribs, 
we can recognise the six openings of the hard coverings of the 
Navicula viridis ; the four openings of the GaiUtmeUa ; the 
two openings of the Gomphonema, Stc. It is only the rock 
from the Isle of France, that seems to contain a preponderating 
number of marine animals. We are entitled to suppose that 
the few new forms are undiscovered living species. 

The great predominance of particular species is extremely 
remarkable. Thus the Navicula viridis characterizes by its ex- 
treme abundance the Kieselguhr of Franzensbad ; the Bacil- 
laria vulgaris that of the Isle of France ; and the Synedra ca- 
pitala the Bergmehl of Santa Fiora. The recent species are 
inore mixed, and live only around and on the -vegetables by 
which they are nourished. 

The slaty Tripoli of commerce also consists almost entirely of 
infusory animals. The polishing slate of Bilin, in Bohemia, 
which forms whole strata, consists almost entirely of a minute 
infusory animal, which can be referred to the ge'cvxis GoiHowsTla 
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( Gailhnella distans). The Podoaphenia nanOf n. spi^ Naoteula 
MoHprum f and BacUhria mdgaris (the two last aie xeoent ma- 
line species) occur singly between the individuals of the pre- 
vailing spedea, and the first only can sometimes be compaied 
to the GaiUonella for abundance. In the same polishing slate 
there occur impressions of plants and one species of fish, the 
Leuciseua papyraceus of Bronn, according to Agassiz. In the 
adhesive slate of Menilmontant, some indistinct traces weie 
found of the GaiUondla distans. An individual of this animal, 
which, almost without any uniting basis, constitutes the polisb* 
ing slate of Bilin, is , J ^ of aline in siae ; many are smaller ; there 
are consequently forty-^ne thousand nullicxis of these ««■wo^^a in 
one cubic inch of that substance. 



SCIENTIFIC INTELLIGENCE. 

MSTBOBOLOOT. 

1. Upon a new Thermometer which will indicate Mean 
Temperatures. In a Letter Jrom M. Jtdes JUrgeneen to M. 
Arago. — Our common thermometers indicate the temperature 
at the time that we make our observation ; and there are others 
which supply the maximum and minimum temperatures from 
the time we have made one observation till the time when we 
again examine them. Up to the present day, no thermometer 
has been constructed which would indicate with precision the 
mean temperature of a day, or month, or year. This, how- 
ever, is the design which M. Jules Jiirgensen, a celebrated 
watchmaker at Copenhagen, undertook to accomplish, and which 
he has succeeded in fulfilling. The balance-wheel of a conunon 
watch increases in size when the temperature increases, and, on 
the contrary, contracts when the temperature diminishes. An 
augmentation in the dimensions of the balance-wheel leads in- 
evitably to an increase of the duration of its oscillations, and 
consequently to the watch going slower, whilst its contraction 
makes it go quicker. To meet these inconveniences, watch- 
makers have long been in the habit of substituting for simple 
balance-wheels, which are formed of four radii and a conti- 
nuous ring all of one metal, others which are compound. 
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Of these latter a tolerably accurate idea may be formed, by 
conceiving two rcclangular rods of the same metal, at the 
four esiremities of which four distinct arcs are attached, each 
of which is formed of two metals unequally dilatable, rivet- 
ed at iheir extremities. These bi-metaHic arcs must necessarily 
change their curve, and consequently their position, on a varia- 
tion of temperature. It is equally evident that the movement 
of the free extremity of each arc will be towards the metal which 
18 least dilatable when the temperature increases, and in the op- 
posite direction when the temperature diminishes. Hence it re- 
sults, that at the same time when in the way of dilatation con- 
sequent on the augmentation of temperature, the radii of the 
balance-wheel separate from their point of intersection or axis 
of rotation the extremities of the arcs which are attached to 
them, the other extremities of these same ares, or their free ex- 
tremities, will, on the contrary, be borne towards the centre, 
if the most dilatable metal is the more external. When the 
more dilatable metal is more central or within, the play of these 
compound bi-metallic arcs, far from diminishing or entirely com- 
pensating the eiFecIs of the dilatation of the radii, would con- 
siderably increase them. After these statements, it will be very 
manifest, that when wc wish to give a watch the power of indi- 
cating the smallest variations of temperature, the relative posi- 
tion which it was necessary for M. Jiirgeosen to assign to the 
bi-metallic arc was the reverse of that which is adopted in our 
common chronometers, and the most dilatable metal of the com- 
pound arcs must be put the most internal. But the artist has 
done more ; the free extremity of each of the four arcs has been 
selected as the point of attachment of another entirely simitar 
arc, the variations of the curve of which increase the effects of 
the analogous changes of the other. The watch-thermometer 
which M. Jiingensen has made, according to these princi- 
ples, is of the same size as a common watch. The outer arc 
of the bi-metal balance-wheel is made of platina, the inner one 
of brass. The variation in its going is very nearly 32" in the 
twenty-^bur hours for every single degree of temperature. When 
this instrument is put in an exposed situation, it will evidently 
go quicker or slower, according as the atmospheric temperature 
diminishes or increases. When, then, il \ias OTice \sesKi &sS.e^_ 
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mined experimentally at what precise temperature the watch if 
regulated, that is to say, at what degree the aecondsf hand beats 
exactly ^86.4f00 times in the twenty-four hours, the differencae 
between 86.400 beats and the real number of oscillations which 
it makes during the twenty-four hours of any given day will 
afford the data for calculating its mean temperature, whatever 
may have been its variations throughout the several periods of 
which the day is composed. Each temperature, in truth, having 
acted according to its intensity and duration, will be expressed 
in the beats of the seconds^ hand in the total result, and itiay 
form the expression in an exact arithmetical calculation of the 
mean temperature, just as if the elements of that temperature 
had been known. All, then, that will be required will be for the 
observer, twice in the twenty-four hours, to note the diflRerenoe 
of the strokes of the pendulum of a well regulated chronometer 
and the thermometer-watch, and this will furnish the daily ac- 
celeration or retardation of the latter. Astronomers will be 
aware that the uncertainty in these comparisons will be only to 
the extent of a very small fraction of the oscillation. It will be 
easy experimentally to construct a table which will convert the 
quicker or slower movement of the watch into the degrees of the 
common thermometer. For the purpose of rendering this watch 
more generally useful, M. Jiirgcnsen has connected with it, and 
without sensibly augmenting its size, a metallic thermometer 
which gives the actual temperature ; and, with the aid of two 
floats, the maximum and minimum temperatures that occur du- 
ring the twenty.four hours. The idea of employing an uncom- 
pensated pendulum to measure the annulative effect of tempera- 
ture was suggested by Brewster many years ago, and more late- 
ly in Germany by Grassraann. 

S. Extract of a Letter from M. to M, Arago, upon 

tlie Shooting Stars of the year 1695. — After having read your 
article upon Shooting or Falling S{ars in the Annuaire of the 
present year, I met, in the course of my reading, with a fact 
which goes to support the statement you advance, that the 
shooting stars have been especially observed in the months of 
April and November. I was then reading Wilkin's work, in 
which he has supplied the learned world with the best history 
we possess of Crusades. In giving an account of several phe- 
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iioniena which preceded these astonishing migrations, and which 
the people interpreted into favourable prognostics sent of God 
to encourage them in the execution of the enterprize, the author 
says (I translate from the German), *' Previous to tlie Council 
of Claremont the stars of heaven had announced the movement 
of Christendom, for they were beheld by numbers in France, 
on the 2Sth of April, to fall as thick as hail." This passage is 
nearly a copy from the Latin Chronicle of Baldric, p. 88. As 
I have not met it in the examples ivhich you cite, I take the 
liberty of supplying you with it, for the fact is the more valu- 
able, as being at so remote a period. 

8. Shooting Stars on the Night of the Uth-l^tk November 
1833, Letter Jrom M. Gaimard to M. tie Freijcinet. — I have 
received from M. Mequet the following communication " On 
the night between the 11th and 12th November 1833, SI, 
Miiller, Director of the Danish Commercial Establishment of 
Frederikshaab, and M. Kaufi^elat, Assistant at Gothaab, a dis- 
trict farther north on the same coast, witnessed a shower of 
fire iu a western direction, which lasted for a quarter of an 
hour. The Esquimaux, who were terrified at the spectacle, 
ran with the greatest precipitation to rouse the gentlemen 
named above." This observation will necessarily be higlily in- 
teresting to M, Arago. In the Annumre du Bureau dea Iam- 
gitudea for the present year, he mentions a shower of shooting 
stars which occurred in America in the night of the ISth-lStb 
of November, and he requests that all mariners will attentively 
watch the celestial phenomena between the lOlh and 15th of 
November. 

4. Temperature of Space. — At Fort Reliance, north latitude 
63° 46^', west longitude 100° 0/ 39", Captain Back observed tlie 
apirit-of-wioe thermomeler to sink so low as — 70" Fahr, If this 

-Observation is correct, M. Arago concludes that the temperature 
of space must be under — 70' 6'. I'oisson, however, docs not ad- 
mit this con clu^on, for, according to him, the temperature of the 
upper stratum of air is considerably lower tlian that of space. 

5. The Ancient Temperature on Mount Taurus. — M. Lihri 
has lately given to the Academic des Scieiices an account of the 
last voyage of M. Texier, who, after having traversed the whole 
of Asia Minor, had lately arrived at TTCb\B0\\4- "NV. "£ft-i\« 
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had made large geological and mineralogical coUecdons. But 
we more cspedally remark, that he bad crossed the chain of the 
Taurus with an engineer officer, who had taken the heists of 
many spots. M. Libri attaches great importance to these ob- 
servations, and conceives they will be much valued by philoso- 
phers. For, if it has been demonstrated by the invariability of 
the length of the day that the mean temperature of the earth 
has not varied during SOOO years, the constancy of the tempe- 
rature at the surface, and especially the maxima and minima 
of temperature, are very far from having been demonstrated 
Moreover, those ancient observations, which are at all fitted fiir 
establishing comparisons, are very rare, and the problem still 
remains unsolved, on account of the want of the necessary ele- 
ments. Now, these observations of which M. Texier speaki^ 
will enable any one to discuss those which Xenophon made in the 
same localities, during the retreat of the ten thousand. Xeno- 
phon speaks of perpetual snows, of the wine freezing in their 
leathern bottles, and of the symptoms of somnolency and of 
asphyxia, similar to those which Solander and his oompanionB 
experienced in their voyage to the southern regions. Accord- 
ing to the remarks of M. Texier and his travelling companion, 
the height of Taurus being determined, it can be ascertained 
whether the same phenomena are reproduced in the present 
day in seasons corresponding with those in which Xenophon 
crossed this chain. 

6. Researches on Living Barometers, by M. UHombres Fir* 
mas, — The author,in a memoiron this subject, proposes to prove, 
that man in a state of health can support, without inconvenience, 
great variations in the atmospheric pressure, provided these va- 
riations are not too sudden and rapid. Even in those cases in 
which the change is eflTected in a very short period, as when the 
traveller ascends from the bottom to the top of a mountain, the 
effects are far from being the same in different individuals ; in 
truth, whilst some experience very annoying and ''even very 
painful sensations, others are but slightly affected, and others 
not at all. This is the general result of a great number of 
observations which have been collected by the author, and 
which perfectly harmonize with his own. He likewise thinks 
that the disagreeable effects which are experienced by some 
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travellerB do not depend solely on the diminution of the pres- 
sure on the surface of the body, and on the rarificatioD of 
the air interfering with the perfect accompUshnient of the act 
of respiration, but are likewise caused by fatigue, by the ef- 
fects of cold, and even by the apprehension of the danger with 
which these excursions are ahnost always accompanied. The 
effects resulting from the augmentation of atmospheric pressure 
may, in like manner, be complicated by the effects resulting 
&om accessory circumstances. Thus, formerly we referred al- 
most exclusively to this cause the symptoms experienced by 
workers in the diving bell, whilst a portion of the resulting ac- 
cidents was owing to commencing asphyxia ; and they have 
ceased to manifest themselves since means have been devised to 
renovate the air which is vitiated by respiration. It is, more- 
over, true respecting the augmentation of the pressure, or of 
its diminution, that its influence vanes in different individuals, 
in some it is scarcely marked, whilst in others it will produce 
swooning. In general, this sensibility to change of atmosphe- 
ric pressure most strongly exhibits itself in persons of a feeble 
constitution, of great nervous excitability, in those wljose respi- 
ration is not quite healthy, or who are the victims of rheuma- 
tism, or have suffered from bad wounds. In some we observe 
a state of discomfort, or of pain more or less acute, appear un- 
der the influence of the different causes which act upon the 
barometer, the hygrometer, or the electrometer ; and these in- 
dications, like those of the instruments we have juat named, 
mark beforehand the occurrence of certain meteorological 
changes. It is these individuals that M. d'Hombres Firmas 
regards as hving barmometers. 

7. Luminous Appearance at Sea off ihe Sheiland Isles.-^ 
A curious luminous appearance at sea is mentioned in the foL 
lowing abstract from a letter to Robert Stevenson, Esq, En- 
gineer, by the Light-house Keeper on Sumburgh Head in Shet- 
land: '■'■Monday, September 19- 1836 — SumbuTgh Head 
Light-house — The herring-boats went out through the night- 
there came on a severe gale of wind from the north-east, which 
drove them from their nets, and scarcely any one of them got 
into their own harbours. Mr Hay's fishermen lost 180 nets, 
Mr Bruce of Whalsey lost 114 nets, and a great m&'o^ (£ ^^ 
poor men lost the whole of their nets. TVe fi^enaen. B\B»m- 
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formed me, that upon the same night, there appeared to them 
a light which greatly annoyed them. It appeared like a fur- 
nace standing in the water, and the beams of the light stood 
to a great height. It became fainter on the approach of day; 
and at length vanished away by day-light. It continued for 
two nights. It stood so near some of the boats that the men 
thought of cutting from their lines to get out of its way.^ 

8. Tropical Nights. — By the by, I trarelled by night, to 
avoid the heat of the mid-day vertical sun, and I now, from ex- 
perience, advise my friends never to follow my example. No 
evaporation takes place, you perspire copiously, with which, and 
the excessive dew, your clothes get saturated, hanging on you 
like wet leather, impeding every motion, and thus increafiog 
your fatigue. Your breathing is less free, and you get an oc- 
casional puff of cold damp air, which, instead of refreshing, only 
adds to your discomfort ; in short, you become completely op- 
pressed. But in the sun, what a change ; evaporation rapidly 
progresses, your dress acts like a wine-cooler, you get rid of the 
oppressive sense of heat, become stimulated, and march on ex- 
cessively relieved. One point, however, must never be neglected, 
to keep a considerable thickness of clothing upon your head ; 
you may then bid defiance to mere heat. On this subject of 
tropical nights, it occurs to me that there is a rather singular 
affection to which the human frame is subject ; and several me- 
dical gentlemen to whom I have spoken^ seem to me to entertain 
rather erroneous views as to its origin. I allude to what is vul- 
garly called being moon-struck. Dr Wells, in his admirable 
Essay on Dew, has shewn that a mutual interchange of radiated 
heat takes place, in ordinary circumstances, between all bodies, 
and that on this depends the preservation of temperature. On 
brilliant moon-light and other cloudless nights, however, all ex- 
posed bodies do not receive a quantity equal to that which they 
shed forth. The want of clouds prevents them receiving that vast 
quantity which would otherwise be shot back from the sky ; in 
consequence, equality of temperature is not maintained. All 
those bodies which lie favourably, some more than others, be- 
come much cooled down, and, among other effects, moisture is 
deposited from the little portion of air, cooled by contact, in the 
immediate vicinity of the bodies. The human body, when ex- 
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posed, offers no exception to the law ; and if the circumstances 
I of the case are such as to preclude the generation copiously of 
animal heat, the consequences are very serious ; persons who 
incautiously sleep, sentries on duty, &:c. become oocaaionnlly 
even victims. When attentively examined in this state, they 
seem like icicles, cold and wet, shrunk and livid ; all the blood 
has ' left the superficial vessels, and become engorged in the 
large venous trunks; congestion takes place in the brain, pro- 
ducing a state precisely similar to that form of apoplexy which 
occurs in persons perishing in snow-storms, and I have known 
cases when this apoplectic condition has terminated in paralysis 
either of the face or of the limbs, and in one instance in death. 
When interrogated, those who have suffered slightly from it, 
slate the consciousness of extreme cold against which they could 
not make head, thee insensibility to cold, and afterwards a 
drowsiness which gradually overpowered them ; — a description 
I which tallies exactly with that of Banks and Solanderin relation 
I to their suffering from excessive cold in South America, and to 
I which the latter nearly fell a victim. The means, also, of reco- 
vering them is precisely similar, — a gradual approach to natural 
temperature, with a cautious use of stimulants. Officers on 
night duty in India, leaving their warm quarters, on pickets, 
have sometimes suffered similarly from the carrying power of 
the damp air, in which they have been forced to remain for 
some time, serious illnesses having been entailed on them. May 
this be looked upon as a primary, or at least an auxiliary agent 
ID the production of agues, from its tendency to lower the am 
ma! powers ? 

ANIMAL ELECTRICITY. 

9- Experiments of M. Mattevcci upon Ike Torpedo. — M. 
Donne has sent to the Academy of Sciences at Paris, the ex- 
tract of a letter, in which M. Matteucci gives the conclusions to 
which he has come from esperimenis upon thirty-six torpedoes. 
Irt, The electrical discharge of thetorpedo isobtained, although 
the skin covering the organ has been removed, and although 
slices of the electrical a]>paratus itself have been cut out. 9d, 
When the torpedo does not of its own will emit a discharge, it is 
impossible to obtain, in the interior of the organ, Vx^ -wW^^tX 
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you will, the slightest trace of electricity either by the galvano* 
meter or the condenser. Sdy The intensity of the diaoharge di* 
minishes in proportion as you reduce the number of the nerfss 
which go to the organ. 4ih^ In the act of the discharge^ the 
electrical current is found to be invariably directed from the 
back to the pelvis ; and this whether exteriorly9 or in the in* 
side of the organ, or in examining the nervee and the bruii 
it always proceeds by the nerves to the pelvis, fidy Thm 
grains of the hydrochlorate of morphine introdiioed into tfas 
stomach of a torpedo, kills it in ten minutes; but death is at- 
tended with stronger discbarges than usual, and with .eoQVuL 
sions. 6^ When the torpedo has ceased to auj^ly, thouf^ 
irritated, any additional discharge of electricity, if its brun bf 
exposed, and if we touch, at first gently, the postmor lobe of 
the brain, which supplies nerves to the organ, three or four dis* 
charges more violent than common take place, and which have 
the usual direction from the back to the pelvis. But if, inatesd 
of simply touching the surface of the brain, it b deeply and 
rudely wounded, then very violent discbarges are renewed, bid 
withotd the same conekmof in tfie direction qf the cwrreni. I 
have observed three, one immediately after the other, {»oeeed 
from the pelvis to the back, and all without any manifest law* 
These facts, and especially the last, continues M. Matteucci, 
suffice to demonstrate, that the electricity of the torpedo is not 
produced in the organs it possesses on each side of the brain, 
that this current reeeives its direction from the brain, and that 
the electricity in the peculiar apparatus is only condensed ther^ 
as in a Leyden bottle, or in a secondary pile. He adds, I am 
far from thinking that the study of the torpedo is concluded ; 
there is still much to do ; but it appears not a little interesting, 
that it has been demonstrated that electricity in the torpedo is 
nothing more than condensed by the organs : and, if we do not 
find the traces of electricity in other animals, it is only because 
they have not such condensing organs, and that their electricity 
is continually disappearing in the discharge of their numerous 
functions. 

GHBMlATaT. 

10« On eoUd CarUmic jlckl-»*Letter £com SL Thilorieir to the 
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Academic des Sciences of Paris.^" I liave the honour of now 
annauociDg to the Academy that I have juBt finished a second 
memoir upon liquid carbonic acid, in which, after haviog suc- 
cessfully examined tlie different parts of this body, its specific 
gravity, which is so variable that, from 32° to 86° Fahi., it suc- 
cessively ruu4 through the whole scale of densities from water to 
thai of ethers ; its diiata&ility, which is four times greater than 
that of air itself; its pressure and the weight of its vapour ; ila 
capillarity, and especially its LotnpressOiUi^, which is a thou- 
sand-fold greater than that of water, I have succeeded in deter- 
nuining in the most exact manner, the uniform and constant law 
which regulates all these phenomena, which at first view appear 
altogether independent of each other. The Academy will withouC 
doubt leara with interest, that, by means of a very simple appara- 
tus, I have succeeded in instantly producing, and economically, 
masses of solid carbonic acid weighing an ounce and an ounce 
and a quarter, and which the experimental chemist may benefi- 
cially employ. My first experiments on cold, which I have al- 
ready presented to the Academy, were made by directing a 
stream of liquid carbonic acid upon the bulb of a thermometer, 
or on tub^ which enclosed the different substances upon which 
the action of the cold was tried. This method had the serious 
inconvenience of wasting a great quantity of the liquid, and of 
leaving some uncertainty upon the maximum of the cold pro- 
duced. The facility and abundance with which I now ob- 
tain [he solid carbonic acid has supplied me with a method of 
experimenting which is infinitely preferable. The bulb of the 
thermometer having been introduced into the centre of a small 
mass of solid carbonic acid, at the end of one or two minutes tlie 
thermometer became stationary and stood at — 19^° Fahr, Some 
drops of ether and of alcohol poured upon the solid mass did not 
produce any appreciable difi'erence less or more on the tempera- 
ture. Ether forms a mixture which is half liquid, and of the 
consistence of mating snow ; but alcohol) in combining with so- 
lid carbonic acid, congeals, and produces a hard, brilliant, and 
semi-transparent ice. This freezing of anhydrous alcohol only 
takes place in the act of mixture ; when isolated, as in a silvec 
tube, in the midst of a mass of solid carbonic acid, the alcuVvciV 
undergoes no chatige whatever The rnixtaie o? aictJfttA. mvA. 
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tfolid carbonic acid begins to melt at — 18tP Fahr.» and starting at 
this pmnt, the temperature does not vary any more. Thus we 
can obtiun from this extreme limit a pmnt as fixed as is supplied 
by that of melting ice. If, after having formed a small coppd 
of solid carbonic acid, we pour into it three or four drachms of 
mercury, it is seen to congeal in a few seconds, and to remain 
in this new condition so long as an atom of solid carbonic add 
remains, that is to say, for twenty or thirty minutes when the 
weight of the coppel is from two to three drachms. I have al- 
ready said that the addition of ether or alcohol did not augment 
the real degree of the cold, but, by giving the solid carbonic acid 
the power of moistening bodies, and of adhering more intimate- 
ly to their surface, these substances much increase the fngerating 
effects. A piece of solid carbonic acid, on which some drops of 
ether or alcohol are poured, becomes capable of congealiog 
fifteen or twenty times its weight of mercury. The prompti- 
tude with which it is converted into the solid state, the mass in 
which it is efiected, and which may easily exceed half a pound, 
and its continuance in this new condition, which may be iQain- 
lained as long as you like, with the single precaution of placing 
the metallic mass upon a base of solid carbonic acid, leads me to 
believe that this method of freezing mercury will henceforward 
he substituted for all those which have been previously employed."* 
11. Mode qfpreventinff Beerjrom becoming acid. — ^A patent 
has been taken out in America; for preserving beer from becoming 
acid in hot weather, or between the temperatures of 74** and 94°. 
To every 174 gallons of liquor, the patentee Mr Store well di- 
rects the use of one pound of raisins, in the following manner : — 
" Put the raisins into a linen or cotton bag, and then put the liag 
containing the raisins into the liquor before fermentation ; the 
liquor may then be let down at 65° or as high as 70°. The bag 
containing the raisins must remain in the vat until the process 
of fermentation has so far advanced as to produce a white ap- 
pearance or scum all over the surface of the liquor, which will 
probably take place in about twenty-four hours. The bag con- 
taining the raisins must then be taken out, and the liquor left 
until fermentation ceases. The degree of heat in the place 
where the working vat is situated, should not exceed 66° nor be 
less than 60°.'^ To prevent distillers* wash from becoming acid^ 
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two pounds of raisios should be put into 150 gallons of the wash, 
the raisins being chopped and put in without a bag, and 106 of 
hops should be put into the wash vat for every eight bushels of 
malt at the time of washing, and f of a pound of hops for every 
bushel of malt brewed, to be boiled on in the liquor in the copper. 
— Journal of the Franklin Institute tf America. Sept. 1. 1836. 

12. Note on the Manufacture of Platinum, by M. PELoiiZE. 
— The method of Wollaaton in the fabrication of platinum is 
only followed by those who make this metal an article of com- 
merce. Chemists do not prepare malleable platinum for the re- 
quirements of their laboratories, and in their public lectures its 
preparation is never exhibited. M. Liebig is, I believe, the only 
one who manufactures it during liis course. Although the me- 
thod he follows is precisely that of Woliaston, and therefore 
presents nothing new in a scientific point of view, yet it may be 
alike useful and agreeable to chemists to retrace the steps of a 
process which is too much neglected and so easy of execution, 
that we may say there is no operation whatever more simple or 
expeditious than that of the manufacture of malleahle platinum, 
made in the simple apparatus described below. — It is a hollow 
cylinder slightly conical, one of the extremities of which is closed 
by a small hui very thick metallic plate. After having decora- 
posed at as low a temperature as possible the muriate of platinum 
and ammonia, the Jrolh which is produced is separated by a 
piece of wood ; with this and a little water a clear paste is to be 
made, and introduced into the cylinder : An iron piston is then 
introduced into the cylinder, and after having pressed it at first 
very gently for a minute or two, it is then compressed with the 
greatest possible force. An iron ring, by which the base of the 
cylinder is supported, being struck with a hammer, affords us 
facilities for getting at the piece of piatinum which is thus formed. 
The platinum laken from the cylinder has already a high den- 
sity, and a. briihant metallic lustre. It is dried with a gentle 
heat ; and, after having been exposed for a quarter of an hour to 
a white heat, it is rapidly withdrawn from the crucible, and re- 
ceives a single blow of the hanuner. It is then again exposed in 
the fire four or five times, and ihe number of the strokes from 
the hammer are only gradually increased. In less than half an 
liotir the whole operation is finished ; and it ia so cas^- 'OcvaN. <:T\e 
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result is always certain. I now exhiUt to the Academy a spatnli 
and the blade of a knife of platinum, which I myself saw pic^ 
pared in a few minutes at Giesen in M. Liebig*8 laboratory. 

lOOLOGT. 

IS. (hi Hie Specific Charactere of ike larger Cetaoea^ as de- 
duced from the Con/brmatian of the Bonee of the Ear, by M. 
Vanbkneden.—- It is often very difficult, M. Vanbeneden re* 
marks, to distinguish between the diflerent species of whales^ if 
you have not an opportunity of examining the speehnens in a 
fresh state, or of comparing thdr crania. But in the airange- 
ment of the bones of the ear an equally important character is 
found, although it has not hitherto been noticed, notwithstand- 
ing that its application might be often most useful. A voy- 
ager would have much less difficulty to give an account of the 
bones of the ear of a whale, than of its whole cranium, and 
might in this way as effectually obtain all the necessary infbr- 
mation for determining the species. In this way we may 
speedily have in all the Museums a series of preparations of 
Comparative Anatomy, which, for this order of the mammalia, 
will be the representation of the various genera and species, as 
in the other orders, there is a series which exhibits the formulary 
of the dental apparatus. The genus Rorqual, which is clearly 
distinguished by external marks, is not less so by those afford^ 
by the examination of the ear, and this is also true of the seve- 
ral species of the genus. From this source, then, we may ob- 
tain valuable data for ascertaining the geographic distribution 
of these animals. Thus, it is not now known how far the ror- 
qual which is distinguished as the Mediterranean species, pene- 
trates towards the North Pole ; but the bones of the ear which 
were last year described by MM. Quoy and Gaimard, during 
their voyage to Iceland, demonstrates that this species pene^ 
trates much farther in that direction than was previously sup- 
posed. This character is also important in the determination of 
fossil species. Thus a bone of the ear, found by M. Vanbe- 
neben in the province of Anvers, has been recognised to belong 
to a Rorqual ; but of a species different from those which are 
known as existing at the present time. 

14. FoeeU Saurian in the Lias qftfie Isle qfShye.^^*^ On the 
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eastern side of the northern wing of the Island of Skye, below the 
farm of Lanfern, I found a petrified turtle, of large size. It rested 
on a wacke rock, and had been part of a shatlery bed of lime- 
stone, which occupied the sea beach behind, but which the aea 
had washed from around it. Its shell preserved its natund 
yellowish-green colour only a little blanched ; and all its septs' 
ria were perfectly distinct. Its neck extended from its body in 
a curvature like that of a swan, and had all its conical rings 
overlapping each other. Its eye was perfectly distinct, and on- 
ly its mouth was a little bruised. Internally it consisted of 
dark-blue limestone, intersected by the animal membranes of 
snowy whiteness." This notice we extract from a published 
lecture on geology by the late Reverend James Headrick, bear- 
ing date 1828, Montrose. The fossil may belong to the genus 
Plesiosaurus. 

15. Infiisory AnimaU o/" the Springs of Carlsbad. — The re- 
searches which had been made by Ehrenberg respecting the 
infusoria which are found in the mineral waters of Carlsbad, 
bad previously demonstrated that there were to be found among 
those animals forms which were very peculiar, and which had 
not previously been observed except among marine animals, 
But, besides this, these waters, with the exception of those of 
Tessel, and the common fresh-water springs, are now found to 
contain a considerable number of forms which are altogether 
new, which M. Ehrenberg had not previously observed in fresh- 
■water, and which probably, therefore, belong either lo the waters 
of the ocean, or to salt springs ; or, finally, are altogether pe- 
culiar to the waters of Carlsbad. ,( 

ANTHltOPOLOGV. 

16. Use of Horse Flesh as an article of Food in Paris.— 
** We must now," says the Editor of the Atbenfcuni, in his no- 
tice of Parent Duchatelet'a work on Public Health, " enter- 
tain our readers with the history of horse-flesh as a part of the 
dietary of our good neighbours the Parisians. The impurities 
of the knacker's yard, and the choice of his subjects, are too 
well known to require detail here ; yet jt is througli this chan- 
nel that the ' cheap and nasty' eating-houses foi" the humblef 
classes were accustomed (clandestinely) to Qbtain ttvevt sw'^'^l 
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of animal food for their customers. Omitting the earli^ no- 
tices of the practice, which are contained in the work before lu^ 
we shall take the matter up in the year ISSS, when < the Boaid 
of Health, having acquired proof that the horse-flesh sold toot 
the dogs was habitually also used by the poorer daases ; and 
considering the article to be well-tasted and nutritious — that the 
workmen of Montfiiuoon throve upon it, and that military men 
have often been glad enough to get it, — proposed to r^^ularisB 
the sale by open permission, and the establishment of horsfr* 
butcheries, where sound animals alone should be slaughteredi^ 
This proposition was not approved, and the subject was fiir that 
time dropped. In 1822, and from thenceforward to 18S0,aniii* 
dividual having obtained the permission to introduce horse-fleih 
into Paris, for the use of the wild beasts at the Jardin des 
Flantes, sold enormous quantities to the poor in the Faubouig 
St MarceL Accordingly, in the distress which SoUowed the 
Revolution of 18S0, the project of an open and lawful sale of 
the article was again brought forward ; but it was considered 
that society having by common consent refused the flesh ct 
this animal, there must be something inherently disgusting in 
its use ; and the idea was again rejected. The author, how* 
ever, adds : * I have, notwithstanding, myself acquired a per- 
fect proof, that a larger quantity of horse-flesh was never con- 
sumed than during the last winter. The workmen out of em- 
ployment were in the habit of going to the knacker^s yard, 
where it was given to them in any quantity they desired, withp 
QVit their troubling themselves with inquiries into the causes of 
the animal^s death. It was sufficient that the meat looJced weD, 
in order to be put aside for distribution. The Commissary of 
Police for the quarter of Saint Martin declared, that horse-flesh 
was notoriously sold, at several restaurateurs, at four sous per 
lb. ; and that, when it could not be brought into town during 
the day, it was, during the night, and at an appointed time and 
place, thrown over the walls in large quantities, and immediate- 
ly taken away.' This, he adds, is practised every day. — To 
complete this sketch, we have only to repeat the Doctor's as- 
sertion, that * he never attiended the depot for knacking the 
dead dogs and cats of Paris, without finding some of both qpe- 
cies prepared for the spit ; and (he asks) are these intended for 



' Seieviijic InieWgencc. — Anthropology. SOI 

the use of the workmen themselves, or are they sold in the city ?' 
The question of legalizing horse-flesh seems to have occupied 
the attention of the French authorities very deeply. M. Du- 
chatelet, who is a vehement advocate for the practice, insists 
upon two points ; first, the perfect fitness of the article for the 
purpose of food ; and, secondly, the impossibility of preventing 
its clandestine sale. If, he contends, the sale be permitted, 
every guarantee can be obtained for the wholesome and cleanly 
preparation of the meat, which cannot otherwise be insured ; 
and the public would not risk purchasing it disguised under 
another appellation, at the higher price of the other more 
esteemed species of meat. — The state of things to be inferred 
from these details, does not augur well for the general condi- 
tion of the working classes in Paris j and it is probably but too 
true, that however comfortable may be the mode of living of 
those above the lowest, yet that the utter unskilled labourers 
are for the most part accustomed to the greatest hardships. A. 
Londoner of the lowest class would suifer much and long pri- 
vation before he would tolerate the bare idea of feeding upoD 
any unaccustomed article of diet ; but if such an article came 
from a source so disgusting and suspicious, mere starvation 
alone would compel him to adopt it. On the point of clandes- 
tine consumption, there is perhaps greater equality between the 
two capitals than the public is aware of. Considering the enor- 
mous size of London, and the avidity of its speculators, it can 
hardly be doubted that much dressed food is sold within its 
precincts, whose origin and preparation would not bear too ri- 
gid scrutiny. Fortunately, ' what the eye sees not,' SiC. ; and 
it is well if no material less really unwholesome than horse- 
flesh is selected for the purpose."— ^/AeniPwm, Nov. 12. 183& 
17. TJie lUyrian Dwaif.—M. GeoftVoy St Hilaire gave 
VAcademie des Sciences at Paris, some details respecting this 
remarkable dwarf, who is distinguished by the exact propor- 
tion of the several parts of his body. This individual, whose 
name is Mathias Gullia, was born in Illyricura, at Breda, a vil- 
lage not far from Trieste. He is now twenty-two years of 
age ; and his height is not more than (one metre) three feet 
three inches. Until the age of five years, his physical deveh^ 
ment exhibited nothing particular ; but after t\\tt.\. v\ma \« 
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ceased to grow. His intellectual development, on the otber 
hand, does not appear to have been arrested ; and his parents^ 
who accompany him, declare that he speaks with facility the 
Italian, French, and German languages, besides the Illyrian, 
and another dialect which are common on the diores of the 
Adriatic. The members of the Medical Section of the Academy 
were requested more particularly to examine him. 

AKATOMY AKD PHTSIOLOOT; 

18. Researches on the Structure of the Teeth, Extract of a 
letter from M> Retzius to M. Fhurens, — ^Messrs Retaus and 
Purkinje, have been engaged much about the same lime, but 
unknown to each other, in microscopic researches on tbe teeth. 
The observations of the latter anatomist have been published in 
the Inaugural Theses of two of his pupils, viz. those of Messrs 
Frankel and Raschow ; and M. Retzius has published his in 
the last volume of the Memoirs of the Academy of Stockholm, 
which will speedily appear. M. Purkinje, says the author of 
the letter, has carried farther than I have done his researches 
upon the enamel ; and I believe that I on the other hand have 
pushed my investigations further on the structure of the osseous 
portion. The two preparations which I transmit along with 
this letter, will enable you to verify the accuracy of my con- 
clusions. Both M. Purkinje and myself have recognised that 
the osseous substance is principally composed of waving fibres, 
and of hollow cylindrical canals, which extend from the cavity 
of the pulp or lining membrane in a radiating manner towards 
the surface ; I have observed that they are ramified with great 
regularity, and but rarely communicate with each other. Un- 
der the microscope they appear like vessels which are filled 
with a white substance. I may add that the same structure 
is witnessed in the teeth of all the vertebrata. Since these ob- 
servations were published, I find that Leuwenhoeck had made 
similar ones, but they had entirely been lost sight of. The two 
preparations I send you are prepared from human teeth, and 
on both a groove may be found, the one running vertically, the 
other horizontally, and in the centre of the crown. We have 
both discovered tbe cortical substance of Tenon, which surrounds 
die root of the human teeth. This substance, according to our 
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observations, very much resembles in structure that of the bones ; 
it has the same small cavities, and undulating canals, but it ap- 
pears to have no bloodvessels, or cylindrical tubes, or radiated 
canals. 

19. Microscopic Researches on the Structure of the Teeth, 
by M. F. Dt^ardhi, — The author having detailed the recent 
labours of Messrs Purklnje and Retzius (as stated above) re- 
marks that Malpighi bad, as early as 1667, observed the struc- 
ture of the enamel, and that Leuwenhoeck in 1687 announced 
that the bony portion is composed of a union of small tubes in 
which he coidd perceive infiltrations, the result of capillary at- 
traction. M. Dujardin then points out his method of obser- 
vation, which consists in removing, by means of the small ehissel 
of the engraver, lamiuiE of extreme fineness, either parallel to 
the exterior surface, or in the direction of the natural fissures, 
or perpendicular to the axis. The laminse thus procured with- 
out roughness, which, be it observed, is not a little difficult, are 
exposed under water, placed between two fine plates of polished 
glass, and introduced into the microscopcj varying the mode of 
illumination, and augmenting the power of the light by means 
of lenses placed underneath. The parallel laminse of the sur- 
face exhibit in all teeth of mammalia, holes or pores of from 
ii'su *° iffDfi P^t of a line in size, and spaces jjj of a line, 
so that there are from 380 to 500 in the length of a line. This 
is nearly the number indicated by Leuwenhoeck, but the ob- 
servations of Ml- Purkinje differ, inasmuch as this observer has 
found intervals five or six times as great as the pores or tubes. 
These pores are sometimes round or oval, but they are irregular, 
and elongated, and even appear to arise from the unity of se- 
veral pores. This irregularity alone is sufficient to indicate 
that they are not the orifices of tubes or vessels ; and besides 
it is impossible to recognise in the fine laminai any difference 
of density, forming a concentric circle round the pores, which 
would have been the case if thgy were the sections of tubes or 
vessels ; and moreover the rupture of these lamina does not 
exhibit that they have proper parietes, which are more resist- 
ing. The pores especially in the long teeth, such aa the ca- 
nine, assume a somewhat regular disposition in a longitudi- 
nal direction, and it is in this direction also tt\al "Oixe fewnes 
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are most easily produced, because at each pore there is a cor- 
responding elongated gap, or a small canal proceeding from the 
axis. If one of the laminae is raised from the surface of thes^ 
fissures, we see very distinctly the small canals, which are all 
nearly parallel, with a diameter nearly equal, proceeding from 
the centre towards the surface ; but the irregularity in their 
calibre, and their intercommunications with each other, idso gD 
to prove that they are gaps left in the bony substance at the 
time it is secreted by the dentary pulp, and not pre-existing 
tubes, which would assume a very different kind of unifocmitj. 
M. Dujardin, moreover, has not been able to perceive the re- 
gular ramifications attributed by M. Retzius to the canals, nor 
the waving fibres which this anatomist states to be distinct from 
the cylindrical hollow tubes. He concludes by pointing out 
the difference which the structure of the teeth of fishes exhibits 
from that of the mammalia. As an example, he takes that of the 
pike, and at once found that it split, as did the others, with 
most ease in the direction of its length, whilst on the whole 
it is much softer. Their centre is composed of a fibrous 
bundle, as Malpighi had previously announced, and here he 
found irregular shut lacunae of a considerable size. The cor- 
tical part, which is about ^j of a Une thick, separated from the 
central portion by a circle of compressed lacunae, is composed 
of laminae or fibres of a particular structure, bent outwards, 
and wholly different from the enamel or bony substance of 
other teeth. 

20. Summary of Researches upon the Anaiomy of the Pelvis^ 
hy Mr Alexander Thomson, — The author states that these re^ 
searches are connected with a great work upon Hernia, and 
that it is chiefly for the purpose of elucidating this part of 
surgical pathology, that they have been undertaken. He 
points out successively the general arrangement of the diffe- 
rent fibrous laminae, which occur in the parietes of the abdo- 
men, and the neighbouring parts, and thus determinates the 
number of curvings which such hernia ought to have, accord- 
ing to the region in which it occurs. From these statements 
he deduces many remarks, on the application of bandages, and 
operations, and the various manifestations which in certain 
cases may supersede the necessity of the scalpel : finally, in those 
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eases in whicli it must be employed, he points out those parts 
in which incision is superfluous ; as for example, in the opera- 
tion of crural hernia, he discusses the propriety of the divison 
of Gimbemat ligaments, and avails himself of this opportunity 
to point out the minute structure of this ligament : Far from 
being so simple asis usually supposed, according to him, it is 
formed by the superpositions of many fibrous laminae, which 
are the prolongations of the tendinous extremities of dHTerent 
muscles. The author in concluding this summary insists on 
an anatomical point which he has already displayed in several 
memoirs which have been read to the Academic des Sciences, 
viz. upon the crossing of these tendinous fibres, and their inter- 
lacement upon the mesial line of the abdomen. 



NEW PUBLICATIONS. ; 

I. Levy's Work on Mineralogy. ..^ 

We liav-e the pleasure of announcing that the printing of an im- 
portant work, which the euientific world owes to the liberality of 
Mr H. Hewland of London, is now nearly finished, and that early 
next year it will appear in three volumes octavo, with a volume 
of 63 plates, representing crystals, with descriptions drawn up by 
the late celebrated Abbc' Hany, under the title, " Description d'mte 
CoUeetioit de Mineraux, apparlenmil H Monsieur Charles Hampden 
Turner, forme par Mr Henri Heularid, et dicrite par Mr Arma/id 
Levy, en 3 vols. 8vo, avec 1 volume do 83 plauches, &c." 
2. Mieographia: contaimng Practical Essays ott Hejlecting Solar, 

Oxy- Hydrogen Gas Microscopes, Micromsters, Eye-Pieeet, SfC. 

By C. R. GoBiNo and Andrew Pbitchabd, Esqra., 1 vol. 8vo, 

pp. 2S1. London, Wbittaker and Company. 

In this Journal we have frequently directed the attention of na- 
toralists to the important and beantiful discoveries made in onr 
time by means of the microscope. The investigations of Ehren- 
berg on the Infusoria and on fossil organic remains ; the new re- 
searches on the organic elements, and intimate structure of animal 
bodies, by G. R. Treviranua; the discoveries of Von Baer, Rathkc, 
Pnrkinje, Wagner, Valentine, Miiller, Retains, Dujardin, Brown, 
Bauer, and other distinguished explorers of the minuter arritnge- 
ments in the organic kingdom ; and the cMvovia u\is6T^»)Cw 
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Nieol on die stnietare of fowil T^gMaUei, wo owe to tka powonol 
the microteope. Wo ean, indeed, liave littio l i e t i tation m iifliim i^ 
tluit the admiraMe inTmligBdono now to anqNcionilj oowinoMai 
by meant of the mienMoopOy are opening np to « an ontinly imp 
world. Obaerren are indebted to the anthon of the Iffioi^gtft^phia, 
ibr varions TaloaUe ooatribnlions to microieopical aeienoe ; and Aa 
profont Yolnme we partieaUrly reoommend aa a manual on tUt 
■object. 

d. Hisiory rf British Fishes. By Wiluam Yarbbll, Eaq^ Vice- 
President of the Zoological Society of London, &c. &c Olns- 
trated by nearly 400 wood-cuts. 2 vols. 8vo. John van Voorst, 
London. 

Before the appearance of this valuable work, the subject of Bri- 
tish fishes had eng^aged the attention of a good many observoB, and 
much curious information had been collected. To Mr Yarrell, so 
long advantageously known to naturalists, has been reserved the 
agreeable though difficult undertaking of bringing tog^her, in sa 
accurate form, all that is at present known on this important sub- 
ject. That he has succeeded, is evinced by the nniveraal teetimony 
in favour of the " History of British Fishes,'' expressed by our 
best naturalists. The enterprising publisher, Mr Van Voorst, has 
been fortunate in securing for his work on British zoology the ta- 
lents and practical knowledge of such naturalists as Yarrell and 
BeU. 



Proceedings of the Society Jbr the Encouragement of the Usefvl 

Arts in Scotland. 

The Society for the Encourageinent of the Useful Arts held 
its first meeting for session 1836-37, in the Royal Institution, 
on Wednesday the 9th November 1836, at 8 o'clock, p.m. 
Edward Sang, Esq. V. P. in the Chair. 

The following communications were laid before the Society :--i 
1. Specimen of a New Method ofcombhimg LeUer'preu with JUh 

thography ; by facilitating the introduction of DiagramM^ Sfc* fat 

Books of Science, Sfc. By Mr John Graham, Printer, 124 Tnw<» 

gate, Melville Place, Glasgow. 

The specimen produced is the Second Edition of the Phannaoo- 

pceia of the Glasgow Royal Infirmary 1835. 
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2. On an Improvement in tho formation of the commoti Inside 
Chasing Tool. By Edward Sang, Esq. F- R. S. E.— Y. P. Soo. 
Arts. 

3. Donation. Researches on Heat. Second Series. From the 
TransactionB of the Royal Society of Edinburgh. 2d Mny 1836, 
By ProfEKSor Forbes, F.R.S.L, & E., V.P. Soo. Arts, Sm. From 
the Author. 

3. Donation. On the MaUiemaHeal Form oflJie Gol/iic Pendant 
With a Plate. By Professor Forbes. From the Author. 

Nov. 23.— Edward Sang, Esq. V. P., in the Chair. The follow- 
ing communications were laid before the Society :^ 

1. Mr Robison exhibited and described a Table iMinp (Argand 
burner) calculated for being used vrith Cocoa-nvi Oil. Commnni- 
cated by Sir George Mackenzie of Coull, Bart., M. S. A. 

This lamp gives a powerful light at a considerably smaQer ex- 
pense than those do in which it is necessary to burn Spermaceti 
oil. 

2. Description of an Improoed Turnip Ctttter. By George Wil- 
liam Hay, Esq. 2 Dancan Street, Newington. 

A model was exhibited, as :ilso one on the old construction. 

3. Remarks on Mr JamoB Gall junior's St/siem of Musical Nota- 
tion l»/ Figures— for the use of the Blind. By John Thomson, Esq. 
Professor of Miisic, Edinburgh, M. S. A. 

4. Donation. Statements of the Edncation, Employment, and 
Internal Arrangements adopted at ibo Asylum for the Blind, Glas- 
gow, SfC. and Ninth Annual Report by the Directors, with Litho- 
graphic Illustrations. Presented by John Alston, Esq. the Autlior. 
Printed at Glasgow, June 1636. 

6, Donation. First Specimen of Prin^ng Jbr the Blind, exe- 
cuted at the Glasgow Asylum; under the direction of James Al- 
ston, Esq. From Mr Alston. 

Tli« following candidates were admitted as ordinary members : — 
I. Mr Robert Hume, Piuraber, 21 West Register Street 2. Mr Alex- 
ander Kirkwood, Die-Cutter, Meuse Lane, St Andrew Street. 
Dec. 1. — Mr Professor Forbes, V. P., in the Chair. The follow- 
ing conunnnicatioas were laid before the Society : 

1. Part First of the Annual Report on the State of the Usefnl 
Arts, ordered by the Society. By Edward Sang, Esq. F.R.S.E., 
V. P. Soc. Arts, teacher of Mathematics, and lecturer on Natural 
Philosophy, Edinburgh. 

In this part of his report, Mr Sang brought nnder notice tli«m<ot« 
neent UDprovnnenta in the Turning and P\ftiiang )&&iM<[^e%. 
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2. On the Erroneous Oeo^aphical Position of mftny Points on 
the Frith of Clyde. By William Galbraitli, Esq. te*ch«r of Ma- 
themoticii, f^inburgli, M.S. .A. 

In this paper Mr Galbraith shewed, from actual obserration, that 
sertrai points in the entrance to the Frith of Clydei sach as Fladda 
L%ht ODil the south end of Arrsn, nre erroneously laid down even 
on the bett mapi, to ifie extent of an error of five miles in latitude; 
the longitude being also very erroneous. He nuncluded by eng;^!!- 
ing the propriety of memoralixing Government to allot a tenth part 
of the men employed on the Trigonometrical Survey of Ireland, tu 
complete the Survey of Scotland. 

3. Two Models of Snow-Plougrha, invented by Mr lliomas 
White, Wright, Straton, were exhibited. 

4. Drawing and Description of a Teooring and Sasb-making 
Machine- By Mr John Kirkn-ood junior, wright, Glasgow. 

5. W. Austin and Company's Family-Mangle, which obtained 
the Silver Medal in 1834, was exliibited in an improved form. 

This manglo has been simplified, and iron frames hare been sub- 
stituted for wooden ones. Mr Wilshere of 9 Waterloo Place, the 
maker, exhibited this mangle. 

6. The Committee on M. Dembour's (of Metz) Metallic Ectypo- 
graphy, or Method of Engraving in Relief, reported. Mr Gellatly, 



7. The Report of Committee on Mr R. Adie's New Anemome- 
ter, was read. i 

8. The List of Prizes offered by the Society for the current Ses- 
sion, 1836-37i were distributed. 

9. The following Report of the Prize Committee awarding the 
Frizes for Session 1835-36, was read, and the Priics were deliver- 
ed to the successful Candidates, by the Vice-President, with appro- 
priate addresses: — 

1. To Ekiward Sang, Esq. teacher of Mathematics, and lecturer 
on Natural Pliilosophy, Vice- Pros. Soc. of Arts, — for his Improve- 
ment in the Construction of Wollastoii's Goniometer ; read and ex- 
hibited 13th April 1836. — The Society's Honorary Silver Medal. 

2. To Mr John Sang, I and -surveyor, Kirkaldy, M. S. A., — for 
his Systematic Method of Measuring Surface and Solidity ; read 
13th April 1836 The Socictys Honorary Silver Medal. 

3. To Mr James Gall junior, printer, Edinburgh, — for his spe- 
cimens of Embossed Maps for the Blind; exhibited 9th March 
1836. — The Society's Honorary Silver Medal. 

4. To Messrs John MacphersoD (of Smith's Heirs), Blair Street, 
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Edinburgh, and Charles Hope Smith, garditn-arcliitect, Edinburgh, 
— fur their New Mode ut' Heating a Buth by mean* of a Portable 
Boiler; read, and exhibited in operation, 17th February 1836. — 
The Society's HotiorHry Silver Mediil. 

3, To Mr B. Adie, optician, Liverpool, — for his Nuw Aneino- 
ineter, by which the most minute Chang^ea in the Force or Velocity 
iif the Wind or Current of Air may be measured \ reud ^5th May 
1836.— The Society's Honorary Silver Medul. 

6. Tu Willinm Galbraitb, E^q. teacher of Mathemutics, Ediu- 
bui^h, M.S.A., — for hig New Pocket Box Circle for mnking 
Observations at Sea or on Land g read and exhibited 13th April 
1836.— The Society's Silver Medal, value Ten Sovereigns. 

7. To Measi-B Maclure and Macdonald, lithographers, 190 Tron- 
gate, Glasgow, — for Nine Specimens of Transfer Lithographic 
Drawing and Printing; exhibited ^yth April 1836.— The Society's 
Silver Medal, value Eight Sovereigns. 

8. To Mr James Wbitelaw, 18 Russell Street, Glasgow,— for 
his Additions to the Turning-Lnthe, for facililating Alow Turning 
where only a small portion of the body 'n meant to be turned ; read 
and exhibited 18th Noveraber 1835 and I3th January 1836. — The 
Society's Silver Medal, value Five Sovereigns. 

9. To Mr James Gall junior, printer, Edinburgh; M. S. A., — for 
his Guide for Teaching the [ Hnd to write a common Current 
hand ; and for bis Pin Notation for enabling the Blind to perform 
Arithmetical Calculations, and to form Geometrical Figures, &<;.; 
read and exhibited 30th March 1836. — Five Sovereigns. 

10- To Mr J. Kirkwood junior, wi'ight, Glasgow, — for a Ma- 
chine for cutting Mortises in Joiner Work, introduced by him into 
this coontry from America; read and exhibited 27tb April 1836. 
— Three Sovereigns. 

11. To Mr John St Clair, teacher of Music, 59 South Bridge 
Street, Edinburgh (himself blind), — for bis Simple Plan for en- 
abling Blind persons to write to their seeing Friends by means of 
a Writing Board ; read and exhibited 13th April 1836. — Three 
Sovereigns. 

12. To Mr Duncan Maogregor, smith, Comrie,- — for his Model, 
and the ingenuity displayed by him in his New Escapement; read 
and eshibited 27th January 1836. — Three Sovereigns. 

There was no competition for the following prizes : — 

1st Priie, Keith Gold Medal of Twenty Sovereigns, 2d Prvw, 

VOL. XXII. KO, Xl.ltl. — JAM'ARV 1837. O 
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Second Lithographic Prise from Chalk Drawings, Stglit SoTe- 
reignt. 

The special thanks of the Society were given to the foUowing 
gentlemen for their respectiYe communications, visy — 

1. To Mr Morris Leon, sealing-wax mannfactnrer, 7 Inglistoo 
Street, Edinbnrgh, — for his Method whereby, with five giTeo 
Weights, any number of pounds may be weighed from 1 lb. to 1121b. 
inclusive; read 13th January 1836. 

2. To Mr Samuel Leith, lithographer, late of Banff, new of 
Leith and Smith, lithographers, Hanover Street, Bdinbargfa, Assoc 
Soo. Arts, — for his Twelve Specimens of Lithographic Drawing 
and Printing; exhibited 27th April 18d6. These specimens are 
so nearly of equal merit vinth those of Messrs Madure and Mae- 
donaki. No. 7., that it was with difficulty and hesitation the Com- 
mittee decided between them 

3. To Dr Andrew Fyffe, lecturer on Chemistry, Edinburgh, 
M. S. A., — ^fbr his Kxperiments on the Use of Steam in the Econo- 
mizing of Fuel; read Idth April 1836. The Society have requested 
Dr Fyffe to continue his experiments on this interesting subject 

4. To David Stevenson, Esq. resident engineer for Granton Har- 
bour, — for his Observations on the Dublin and Kingston Railway ; 
read 8th March 1836. 

5. To Edward Sang, teacher of Matliematics, Edinburgh, Vice- 
Pres. Soc. Arts, — for his Suggestion of a New Experiment, where- 
by the Rotation of the Earth may be demonstrated ; read 9th 
March 1886. 

The following candidates M'ere admitted ordinary members, viz. — 

James Ballant^ne, Esq. of Holylee, 13 Castle Street ; Robert Wright 
junior, Esq. architect, 8 Fettes Row ; Mr John Kanken, glass-manu- 
facturer, l.eith Walk. 

The Society elected their office-bearers for the ensuing year, 
viz. — 

President. — The Most Noble the Marquis of Tweeddale, K- T. 

Vice- President —Sir John Graham Dal^ell, Kt. F. A. S. ; Robert Bald, 

Esq. F.R.S.E. 
Secretary,.^ SLvneB Tod, Esq. 21 Dublin Street. 
Pweiyn -y^r^/wy.— Alexander Adie, Esq. F.RS.E. 
Treasurer. — Robert Horsburgh, Esq. 1 Feltes Row. 
Curator. — Mr Dunn, 60 Hanover Street. 
Ordinary Councillor s,-^l^v J>, B. Reid, MUngo Ponton, Ueut.rCol. Mac- 

donald, John S. More, WilUam Eraser, Wilk. Steele, George Swin- 

ton, John S. Kusaell, James Milne, Edward Sang, Richard Whytock, 

James Slight. 



I.itt ^ i'aievla granted in Scotland Jiwii SWA Sij>tmther to 

I. To £liui* H^vnoN Collier of East Inciia Cultage, City Itoad, in the 
Kounly of Miildlesex, formerly uf B«sti)n in the Stale of MssaschusBelts, 

. . ^jneriea, Oivil.Kn^neer, for sn inventian of '■ sii imprav<'mcnt or improve- 
menl» imleem-boilerB. "—Sealed aULh September lUSli. 

■2. To WitLTAM B^BKETT oFBnghtuo in llie county uf Sussex, founder, 
fi>r nil invention of ■■ certain inproretoents in apparatua for eenersLii^ a id 
jiurifyiog MS tin the imrpfBea of illumination. "—3 1 si SqitemWr Ill3ti. 

5. To Fbahcis CorFiN uf Kiusel Square, in the pariab of Sunt (.(orffe, 
BlouDiebury, and county of Jttiddleseic, jientlernan. for an invention, cummii- 
nicated by a foreigner wsiiiing abrood, of " certain irapiuvement* in tbe cnn- 
Btructiun of jirintinjf machinerv or preseas.'' — 24lh September 11)30. 

4. To AIattbk* HAWTHOHHTliirAiTE of Kendsl, in the county of West- 
Riorelanil, weaver, for an invention of'' a new mode of produdi^ certain pal- 
tffl-os in certain woven gooda."— <lh October IBMS. 

6. John Isaac Harkivs of Chase Gottajie, Ilampatcad Koad, !n the 
county of Middlesex, Civii-F.n^ineer, for an invention, coniBumicaled by a 
fore^rt- residing ahroaii, nt " an inipruvement in tlie blowing-pljie of blast 

. tiiram!** uid Ibri^es." — 4th October 1^36, 

6. To Ueoboe IticuAHD Eleinovon of Birminj^liBm, in the county of 

Wntwiik, gilt-toy maker, for an invention, of " an improved method of gild- 

-iatg cower, brass, and other meuils orallor of metals. — Itfa October IBlHi. 

7- To William Hikkeb Coi of lieiiminsler, near Uriatol. tanner, for an 

invention of " en improvement or improvements in tanning." — I4th October 

5. Xojoiin PicKEHSoiLL of Colmou Street, iu thecity of London, mer. 
chant, for an invention, culnmunlcaled by a Ibreigner residing abroad, of 
'■ improvements in jirepariiig and in applying India riibl>er (caoutchouc) to 
iabrics.'"— llth October 1S3U. 

9. To TnoMAS JouM yi^LLEB of the Commerciai Boad, LimelioUM, in the 
county of Middlesex, Civil-Engineer, tor an invention of ■•■ a new or impro- 
ved screen fur intsrcepling or Etappiug the radiant heat arieing or proceeding 
&oni tbe boilers or cvlinders of stoBDi-enpneEi."— leth October IS'iO. 

VO. To Geoboe, Marquis of TweeJdole, far an invention of " an improved 
tnethod of makini; tiles for dmining soles, house tiles, and flat rooHng lilos, 
snd bricks," the word " bricka" having been omitted in former patent uf 26lh 
May lasl-_I9th October 1838. 

II. Td Wi lliau BALEof Grooms Mill, arsenwich, in the coimly of Kent, 
civil -engineer, for an invention of " certain improveinenls on mauhinery ap- 
plicable to vessels propelled by steam and otlier power, which improventents, 
or parts thereof, are applicable to other useful purpuSBs." — 22d October IB8B. 

13. To TboMas Ukabaue of Nartea. in the kingdom of France, but now 
of St James's Street, in the county of Middlesex, gentleman, for an inven- 
tion uf " certain improvements in passing boats and other bodies from one le- 
vel to another."' — anh October 1 S3G. 

13. WiLLiAU BaiNDLEY of Caroline Street, Birmingham, in the county 
uf Warwick, paper-manulottxirer, for an Invention •■ of improveioeota in the 
manu&cture of tea-tray and other japanned ware, and in the board or male- 
rial used Uierein, and tor other purposes." — 26th October 1B30. 

14. MtcuAEL i.iHHiHG, clerk to his Majesty's Signet in Scotland, for an 
invention of " certain improvements in convm-thig mouses into fuel, and in 
pnparing and drflng tbe Mid mosses, and for making and extracting certain 
colouring matter or paint, and tar, gas, oil, ammonia, varnish, and other pro- 
perties from the same."— 29th October 11136. 

15. Geoboe Sollivan of Morley's Hotel, CharioarrosB. in the county of 
Miilillesex, gentleman, for an invention, communicated by a foreigner vesiiiviN^ 
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abroftd, and invention by himself, of '* improTemenU In nuciiinery for met^ 
turing fluids.**— 18th Noverober 1836. 

1C» To Robert Wai.tek SwrirBDRirB of South Shleldi^ In theifcountj of 
Durham, agent, fur an invention of '* certain improvements in the manuftc- 
ture of plate-glass.** — 18 th November 1838. 

17- Augustus Appleoath of Crayford, in the county of Kent, calico- 
printer, for an invention of *' certain improvements in printing calico and 
other fabrics.**— 18th November 1838. 

18. JoHM Yule of Sauchlchall Street, Glasgow, practical engineer, for an 
invention of *' improvements in rotatory engines, or an improved rotatory 
engine.'*— .18th November 1836. 

19. Joseph Wuitwobtu of Manchester, in the County Palatine of Lan- 
caster, engineer, for an invention of ^' certain improvements in machinery, 
tools, or apparatus for turning, boring, planing, and cutting metals and oUier 
materials.— 24th November 1838. 

20. William Watson of Liverpool, in the County Palatine of I^ancaster, 
merchant, for an invention, communicated by parties residing abroad, of 
^ certain improvements in the manufacturing or sugars fbom beet-root and 
other substances.**— 3d December 166^ '.i^- 

21. Henry Huntlt Mohun of Walworth, in the county of Surrey, doc- 
tor of medicine, for an invention of '* improvements in the manufiicturing of 
fuel**— dth December 1836. 

22. To Robert Copland of Courland, Wandsworth Road, in the county 
of Surrey, engineer, for an invention of" combinations of apparatus for gain- 
ing power.**— 6th December 1836. 

23. William Sneath of Ison Green, in the county of Nottingham, lace- 
maker, for an invention of *^ certain improvements in machinery, bj aid of 
which improvements thread-worlc ornaments of certain kinds can be formed 
in net or lace, made by certain machinery commonly called bobbin-net ma- 
chinery, and on other fabrics.** — 9th December 1836. 

24. To Thomas Henrt Russell of Handsworth, near Birmingham, tube- 
maker, for an invention of " improvements in making or manufacturing welded 
iron tubes.**- 9th December 1836. 

25. To John Buchanan of Ramsbottom, in the county of Lancaster, mill- 
wright, for an invention of '* an improved apparatus for the purpose of dyeing 
and performing similar operations.'' — 9th December 1836. 

26. To liUKE Hebert of Paternoster. Row, in the city of London, civil- 
engineer, for an invention of ^ certain improvements in mills or machines for 
grinding and sifting farinaceous and other substances.** — 9th December 1836. 

27. To John Gordon Campbell of the city of Glasgow, in the county 
of Lanark, merchant, and John Gibson of the same city and county, throw- 
ster, for an invention of '^ a new or improved process or manufacture of silk, 
and silk in combination with certain other fibrous substances." — 9th Decem- 
ber 1836. 

28. To Joseph Hanson of Hinchley, in the county of Leicester, architect, 
for an invention of ^' an improved vehicle for the conveyance of various kinds 
of loads upon common and other roads.** — 9th December 1836. 

29. To Daniel Chambers of Carey Street, Lincoln*s Inn, water-closet 
manufacturer, and Joseph Hall, plumber, of Margaret Street, Cavendish 
Square, both of the county of Middlesex, for an invention of ** an improve- 
ment in pumps.** — 17th December 1836. 

30. To James Elnathan Smith of Liverpool, in the county of Lancaster, 
merchant, for an invention, communicated by a foreigner residing abroad, of 
" certain improvements on railways, and on locomotive carriages to work on 
such railways.'* — 17th December 1836. 

31. To George Gutnne of Holbom, in the county of Middlesex, gentle- 
man, and James Young of Brick Lane, in the same county, brewer, for an 
invention of '* improvements in the manufacture of sugar.** — 17th Decem- 
ber 1836. 
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Accouni of an Improvement in the Constfuctiofi of Wollaslon's 
Goniometer. By Edwakd Sana, Esq., F. R.S, E., Vice- 
Pres. Soc. Arts, Teacher of Mathematics, he. Edinburgh. • 

The science of crystallography has now become, on account 
of Ub Gannection with the new subject of polarized light, a most 
important branch of stereometry. Almost the only instrument 

' Read before Ihe Society of Arts for Scotlanil, I3th AprU 1836,— tb# 
Society's Honorary Silver Medal awnnled 7th December I83B. 



Report on Mr San^s Improved Form of Wbllaston's Goniometer, 

Y'our comtnittee have examined carefully Mr Sang'a addilion to the go- 
niometer, whlcli consists of a plane mirror capable of being adjuated, ao that 
the plane of reflection shall be perpciidiculnr to the axis of the instnunent. 

Instead of bringing the image of an object (such as the bar of a window) 
reflected from the surftce of the cryBtal whose angle is to be measured, to 
coincide to direction with a second object fauchasa window bar parallel to the 
Rrsl), Mr Sang proposes to employ the reflection of a Bingie object from a 
plane mirror attached to the instrument. 

This modification, though very simple, affords great facility of practical ap- 
plication. In using the instrument in its udual form, the image of the first 
oliiect (A), reflected from the crystal, can only he brought to coincide in di- 
rection with the second object (B), seen by direct vision, whilat the instru- 
ment remains perfectly at rest i imd this however distant either ol^'ect. Altec 
the po^on of the gonicTneter, and the crystal attached to it by the smallest 
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employed in crystallographic researches, is the reflecting gooio- 
meter contrived by WoUaston ; but that instrument, in its ordi- 
nary form, is of troublesome and uncertain application. It i% 
in fact, an incomplete instrument, inasmuch as it does not ooo- 
tun, in its own construction, all the elements from which the de- 
terminations are to be made. Before it can be applied to the 
measurement of the inclination of two faces of a crystal, a pair 
of parallel lines must be traced at a considerable distance from 
the table or stand on which the instrument is placed, aiMl exact- 
ly at equal distances from the axis of its motion. The axis has 
also to be rendered parallel to these lines ; and all this is prepa- 
ratory to the adjustment of the crystal. The goniometer in 
this form is much inferior to the spindle of the turning lathe. 
It is, for accurate purposes, as completely a fixture as the lathe, 
and at the same time wants its steadiness and dimensions. I 
long employed the head of my lathe as a goniometer, and, ha- 
ving obtained a graduation to single minutes from Mr Adie, I 
continue to employ it whenever the objects are of considerable 
dimensions. By measuring the height of the reflecting surface 
above the centre, as given by the tool of the slide-rest, the argu- 
ment of the parallax is readily obtained, and thus nothing more 
is left to be desired than portability. By a very simple con- 
trivance, even the repetition of the angle can be obtained, and 

quantity, and the reflected image of A will be displaced from its apparent co- 
incidence in direction with B, by twice the angle through which the reflect- 
ing surface of the crystal has been shifted. The result is, that the slightest 
unsteadiness of the liand or the instrument produces some uncertainty in 
making the coincidence. By using a permanent reflecting surface attached to 
the instrument itself, to aflTord a second image of A to answer the end of ihe 
object B, any displacement or tremor of the instrument affecting both sur- 
faces equally, does not impair the accuracy of the adjustment, so that the in- 
strument in its improved form may be as accurately used in the hand (like 
the reflecting circle or sextant) as when clamped to the firmest table. If 
the distance of the object A be considerable, the adjustment amounts simply 
to making the reflecting plane of the crystal i>arallel to the permanent reflect- 
ing plane secured to the instrument. 

Your committee are persuaded, from actual experiment, that this addition 
to the reflecting goniometer, although so simple, is one of great practical con- 
sequence ; and the reporter desires to add, from his personal knowledge, that, 
although only now presented to the Society, Mr Sang has employed this prin- 

dple in practice for several years past. 

.James D. Forbes C Reporter) 
26th Map 1836. 
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any error in dividing or centering the graduated limb corrected ; 
this addition, however, I have not found it necessary to adopt. 

As it may be useful to choEe members who have turning- 
iMhes, to know how these may be converted into accurate angu- 
lar instruments, I shall detail the necessary modifications. 

The 6rst requisite is a slow motion or tangent screw for the 
spindle. That usually adopted in the theodolite answers very 
well ; still better would be tliat employed by Robinson in his 
small astronomical circles. No turner of any standing can feci 
the least difficulty in constructing this for himself. The next 
thing is to obtain an accurately graduated circle. For this a 
circle of brass should be accurately fitted to some part of the 
spindle or pulley, and made so carefully that it may be re- 
moved and replaced with certainty. This muEt be sent to the 
dividing engine to receive the graduations. The limb on my 
lathe is 6.9 inches in diameter, and is graduated in thirds of de- 
grees; the subdivision into single minutes being effected by 
means of a vernier. As soon however as possible, I mean to 
construct a micrometer for the same purpose, l>ecause by its 
help the position of the eye in reading oft' may be rendered 
more convenient; and also because the edge to which the ver- 
nier applies has become considerably rounded. 

From this addition, the lathe receives a great augmentation 
of power. It can' be employed as a graduating instrument, 
particularly in cases where the graduations are to be unequal, 
as in logarithmic circles, &c. ; or it is competent to the construc- 
tion of orrery wheels, when the deviation from the mean mo- 
tions are to be shewn ; it is also useful, in conjunction with the 
graduations of the slide rest, for placing a series of points on a 
piece of work by means of ihc-ir polar co-ordinates. I find no 
difficulty in guiding my tool by such means, within the thou- 
sandth part of an inch of the required place. 

To use the turning lathe thus fitted up as a reflecting gonio- 
meter, we have only to provide an adjusting chuck which may 
enable us to adjust the position of the crystal attached Co it. 
The plan I adopted is this. Being already in possession of a 
cylindric chuck, with eight adjusting screws, which I used for 
turning pivots accurately, I took a square bar of iron and 

pa 
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placing it in the chuck, well centred, turned a portion of the end 
conical : to this cone I fitted a small piece d[ bran with a flit 
face, on which to cement the crystal or prism whose indinatioo 
is wanted.— By means of the adjusting screws, four of which work 
on one end, and four on the other end of the square bar-— the fiices 
of the crystal can be rendered parallel to the axis of the lathe. 
The first approximation can be readily obtained by causing the 
reflected image of one side of the diear, agree with the direct 
image of the other. To obtain the final and accurate adjust- 
ment, the following process is adopted. On the opposite wall 
of the room is fastened a paper scale with divisions marked so 
strongly as to be perceived readily from the lathe ; and near 
the floor on the same wall is placed a small black circular mark. 
The image of the scale is then brought to coincide with the cir- 
cular spot, and the division which culminates it is noted. Turn- 
ing the lathe head half round, the reflection of the spot tt 
brought in contact with the scale, and if the same division be 
again read off no farther adjustment of that face of the crystal 
is needed ; if any difference exist, one-half of it is to be correct- 
ed by means of the screws in the chuck. To save time in after 
adjustments, there is then placed a distinguishing mark at the 
mean of the two readings, and this mark is ever afterwards 
compared with that at the bottom of the wall ; at least if the 
position of the lathe be not changed. If the two marks be 
placed at the same distance from the axis of the lathe, the two 
readings on the graduated limb will not difier from each other 
exactly by 180° ; but by that -|- or — twice the parallax aris- 
ing from the face of the crystal not passing actually along the 
axis of the spindle. Half the sum of the two readings then will 
be freed from the influence of parallax. The analogous half 
sum obtained from the other face of the crystal will also be freed 
from parallax, and thus the difference between the two half 
sums will give exactly the inclination wanted. 

To repeat the measurements on another part of the limb, we 
have only to turn the piece of brass round on the cone to which 
it is fitted : but as the axis of the cone is not coincident with 
that of the spindle, unless by chance, a new adjustment of the 
crystal is then needed. The repetition is, however^ scarcely call- 
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<ed for, as the readings have always been taken on opposite sides 
uf the iinib, so as to eliminate the error in centering, while no 
errors need now-a-days he feared in a graduation to minutes. 

This apparatus is, as many trials have convinced me, quite 
sufficient to give the inclination of two reflecting surfaces to the 
nearest minute ; nor does it seem to me that, in order to ren- 
der it still more precise, any thing else is required than the 
addition of the telescope, and the use of more delicate gradua- 
tions. Although a very convenient appendage to the work- 
room, it is by no means adapted for the general purposes of the 
crystal lographer, who requires a portable and manageable tool. 

The manipulation of the common reflecting goniometer re- 
sembles that above described in every thing but the steadiness 
and certainty of the operations; one source of inaccuracy so 
exceeds all the rest, that it may serve at once to characterise the 
instrument ; I mean the instability of the frame which carries 
the reader: this results from the goniometer being detached 
from the two parallel lines or objects of comparison, and from 
its extreme lightness. Any change in position which occurs 
during the observations induces an error in the results ; and 
unless particular precautions, suth as fastening the instrument 
to the table, be taken, the measurements can never be entirely 
depended on. 

It is by no means difficult to obviate this inconvenience, and 
to give at the same time a compact and completely portable 
form to the common goniometer. 

For this purpose, I fix upon the sole of the instntmenl a 
small plate of brass, by means of two screws, one of them work- 
ing in a round, and llie otiier in 
elongated opening ; so that the brass 



may 



have a limited motion round the 




first, and may be clamped in any re- \^ 

quired position by the second screw. 

To this I attach a small stage with i 
, upper face incled about 45°, the particular inclination being of no 
I moment, and on that face I lay a piece of good thin plate glass, 
I Instead of bringing the reflected light of an object to coincide 
I with the direct light of some other object, I cause it to coincide 

K^ i 
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with that reflected frooi the plate glass. When this ooinddeiioe 
IB obtained, the one reflecting surface is parallel to the other, si 
least if we neglect the parallax. The next coincidence will place 
the second plane in the same situation, and thus the inclinatioD 
will be at once obtained, provided the parallaxes in tlie twocasn 
are alike. 

By means of the permanent reflector, we can make all our 
obserTaUons on images of one object, which we can take as dis* 
tant as convenient ; the coincidences will thus be more jcasily 
observed than those of one object with another. The parallax 
can always be rendered so small as not to influence the results ; 
indeed, by using an object at the distance of half a mile, it will 
be entirely avoided. But, even although circumstances should 
compel us to use a proximate object, the parallax can be readily 
and advantageously eliminated from the observations; before, 
however, any observations are made, the permanent reflector 
must have its plane rendered parallel to the axis of the instru- 
ment. The limited motion of the brass arm enables us to make 
this adjustment. A substance with a pretty extensive and wdl- 
polished face is cemented to the goniometer, and the image of 
a distant object in it is made to coindde with that seen in the 
permanent reflector. The limb of the goniometer is then turn- 
ed half round, when, unless the adjustment happen to have been 
hit at first, the instrument, when used as a sextant, by receiving 
the direct light from the object and the twice-reflected light from 
it at the same time, will not exhibit again that coincidence. 
The two images will appear in a plane passing along the axis of 
the motion, and, by the motion of the permanent reflector, one- 
half of the distance must be corrected ; the other half by the 
motion of the adjusting apparatus on the goniometer. After 
this, the operation is to be repeated until no error appear ; the 
permanent reflector is then placed parallel to the axis. 

The possibility of obtaining a coincidence will now be suflS- 
cient to shew that the face of a crystal is placed properly on the 
goniometer. During all these operations the instrument may 
be held in the hand like a reflecting circle, the coincidences be- 
ing entirely independent of the absolute, and depending only on 
the relative positions of the parts. Indeed, if the observer were 
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■provided vak a silvered mirror attachable to the axis, tlie in- 
FBtrunieDt would become an efficient reflecting circle. 
I If ail the observalions be made on one object, that part of the 
parallax which depends on the distance of the axis from the 
point at which the reflection takes place on the permanent re- 
flector will be cunstmit, and will influence all the readings in the 
Game way, it may therefore be entirely neglected ; only that, 
when the object is very near, care must betaken to use the same 
part of the surface, or to direct the eye in a fixed way in regard 
to the parts of the goniometer ; this, however, only when the 
distance is a few feet. The paiallax, depending on the distance 
from the axis of the instrument to the face of the crystal, must, 
faowever, be attended to. In the direct observation this parallax 
will affect the reading in one way ; in the back observation the 
same parallax has the opposite effect, so the amount of the two 
readings is freed from its influence ; and thus half the difFcrence 
between the sum of the readings in ihe one face and the sum of 
the readings in the other face of the crystal will be their incli- 
nation. By using this process, the error of centering is entirely 
corrected ; it is, however, troublesome when the crystal is mi- 
nute, and the repetition of the measurement by the direct me- 
thod is preferable, the object being taken at some considerable 
distance. 

The surface of the permanent reflector must not be too bright, 
otherwise the light from it will be too strong, and prevent the 
distinct vision of the other image. By moving the eye a little 
backwards and forwards a position can be found which will give 
to both images the hke brightness, and thus facihtate the esti- 
mation of the coincidences, 

In conclusion, I remark, that the stops afUxed to the instru- 
ment, as ordinarily made, impede very much the work ; on 
which accoimt I would recommend their removal from it even 
in its usual state. 
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On the Mineral Springs tf Iceland. By C. Krdg vox 
NiDOA. (Concluded from p. 110.) 

Part II. On the disirilmiian o/Minend Swinge in leekauL 

The €XK;urrence of the larger and more remarkable minenl 
springs, is intimately connected with the geognostical stmcliiie 
of the island. As the volcanic eruptions are limited to the £s- 
trict of the trachyte, so likewise the larger mineral springs are 
met with only in that formation ; hence it is apparent, that it ii 
one and the same tolcanic process which manifests itself, but in 
a different manner, in the two phenomena. 

The great band of trachyte, which traverses the interior of 
Iceland from the south-west to the north-east coast, oonusts of 
two parallel mountain plateaus, which enclose a large longitudi- 
nal valley. This valley is known only at its two openings, vis. 
on the south-west coast, and on the north-east coast. However 
much the diversified volcanic phenomena of these two opposite 
points of the coast may have excited the desire of travellers to 
investigate the interior of the island, all such attempts have hi- 
therto been frustrated by insurmountable difficulties. 

The south-western opening of the valley forms the great 
plain, which extends between the Eyafiell and the Bald-Jdkul. It 
may be compared to a flat surface, which is much and vari- 
ously pierced, from whose openings there issue, occasionally, 
streams of burning liquid lava, and, constantly, hot water and 
gas springs. Among the numerous cones of eruption, the Hecla 
holds the highest rank ; and of the numerous mineral springs 
the Geyser is the most important. 

Around Skalholt there are several hot springs whose tem- 
perature reaches the boiling point. 

In the vicinity of the lake A pa- vat n, columns of smoke may 
be observed at many points, rising from warm springs. Several 
of these exhibit eruptions of considerable extent, which are re- 
peated at certain intervals. 

To the south of the Tingvalla lake, the Eirche Reikum is si- 
tuated in a deep narrow valley, enclosed on both sides by preci- 
pitous rocky walls, which arc composed of alternate layers of 
tuffas, streams of slag, and conglomerates. In the bottom of 
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thifi valley there is a long line of hot springs, amounting to at 
least 100 in number. Most of them are so insigniticanl, that 
they would hardly be noliceable were it not for their clouds of 
vapour; but there are some which, after the Geyser and Strokr 
in the Haukadal, are probably the most eonsiderable in Iceland. 
The springs of this valley have a great similarity to those of the 
Haukadal, and may in like manner be divided into water and 
gas springs. The water springs are filled with the clearest wa- 
ter, whith contains the same constituents as the water of the 
Geyser. The incrustations consist of siliceous masses. Many 
of these springs have periodical eruptions; in the largest, the 
periods of repose last five or six minutes, and the eruptions one 
minute; the jets of water rise to a height of from twenty to 
thirty feet. 

The soil on which the gas springs are scattered, consists of 
variously coloured clays. Sulphuretted hydrogen is the prp- 
vailing gas evolved by the openings. At their edges we find 
sulphur and some sulphuric salts. 

The tuffa and slaggy conglomerate mountains of the Guld- 
bringesyssel, rise to the south of the Thingvalla lake, anil, in- 
cluding the middle of the tongue of land, form a steep rugged 
chun to the west south-west. At Krisuvig, a deep transverse 
valley cuts this chain. Beyond it the mountain range again 
rises, but only to form a small ridge, which is again terminated 
by a valley parallel to that of Krisuvig; on the other side of 
the second valley there is a ridge exactly similar to that between 
the two valleys. There, however, the chain ends, and in its line 
of continuation towards Cape Reikianaes, there are only iso- 
lated rocky masses of the most peculiar forms. 

The valley of Krisuvig is important on account of its nume- 
rous sulphurous springs, which are distributed over a consi- 
derable flat tract, on its western rocky acclivity. So far as these 
springs occur, the soil consists of clays of various lints. Only 
a few of the openings are filled with muddy water. From all 
of them there issue copious streams of steam mixed with sul- 
phuretted hydrogen. The deposit of sulphur round these 
springs is not inconsiderable ; it Is from time to time collected, 
and conveyed as an article of commerce to Reikiavig. Besides 
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sulphur, gypsum, alum and sulphate of iron are the most oob- 
mon products. 

In the neighbourhood of Cape Reikianaes there are several 
water and gas springs ; but none particularly remarkable* 

The other opening of the great longitudinal valley is not len 
interesting. The Myvatn lake is to be regarded as the centre 
of the volcanic phenomena of this district. Among the nume- 
rous cones of eruption scattered round it, the most remarkable 
are the Leirhnukur, and the Krabla, on the north-east side of 
the lake ; and the Haedubrcid on the south side. Large streams 
of lava cover the district. 

In the Myvatn lake there are several hot springs, which are 
recognised by the great clouds of vapour rising from varioui 
points on the surface of the water. 

The celebrated Namar or Sulphur mountains, lie to the 
north-east of the Myvatn lake, between it and the Leirhnukur 
and Krabla. They are about one mile long, and a quarter of 
a mile broad. The soil consists of variously tinted clays. In- 
numerable little hillocks, three to four feet in height, rise fiom 
the surface, and the hot gaseous streams burst through their 
summits. It is not altogether safe to walk on the Namar* The 
clay, constantly moistened by the watery vapours, is so slippery 
and soft, that at every instant one is afraid of sinking in the 
mass. It is only necessary to pierce with a stick the upper and 
somewhat cooled clayey crust, in order to ascertain how high a 
temperature prevails in the deeper layers ; for immediately a 
hot stream of gases escapes from such an aperture. Sublimed 
sulphur occurs everywhere, and being collected by the inhabi- 
tants, forms rather an important article of traffic. 

Henderson* gives a remarkable and interesting description of 
the hot mud springs which he saw in the crater of the Krabla. 
This traveller, when he reached the base of the Krabla, descried 
a vast volume of smoke, rising to a considerable height, at re- 
gular periods, from a break about two-thirds up the south-west 
side of the mountain. With much difficulty he ascended the 
acclivity, which was covered with loose masses of tuffa and 
pumice. At length he gained the edge of a deep gulley, at the 
bottom of which was situated a circular pool of black liquid 

• Journal of a Residence in Iceland, vol. i. p. 170. 
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matter, at least three hundred feet in circumrerencc. From the 
middle of this pool there was erupted, nt certain intervals, and 
with a loud thundering noise, a vast column of the same black 
liquid, which was enveloped in thick clouds of smoke. From 
all the circumstances connected with the hollow in which this 
pool is placed, Henderson, with much probability, regarded it 
as the shattered remains of the crater of Krabla. The surface 
of the pool was aliout 700 feet below what appeared to be the 
highest peak of Krabla, and about 200 feet below the oppo- 
site height on which the traveller stood. Henderson descend- 
ed to the margin of the pool, and found that the neiglihour- 
iDg soil was composed of coloured clays and sulphur. Nearly 
about the centre of the pool was the funnel-shaped descend- 
ing pipe; the eruptions took place e very | five minutes, and 
lasted two minutes and a half; the jets reached a height of 
thirty feet. Besides this great opening, there was in the pool 
another jetter, which also exhibited eruptions, though on a 
smaller scale, and was evidently connected with it, as there was 
a continual bubbling in a direct line between them. 

There are, to the north of the Myvatn lake, but nearer the 
coast, some other points where sulphur spnngs occur, but these 
I are by no means so considerable as the Namar, 

Among the most remarkable spouting spnngs [huerer) of 
I this district are thoseof Ueikiadal, situated a few miles to the 
I south of the commerdal village of Husevig ; they consist of the 
Nordurhuer, the Oxahuer, and the Sydstcrhuer, which are placed 
near to one another, in a direct line from north to south. The 
pure boiling water of these springs contiuns silica in solution, 
and thus possesses an encrusting power. The basins and pipes 
are of a large size ; the eruptions are repeated at short intervals, 
bgt are of trifling magnitude. 

Between the two trachytic plateaus of the Eriks and Hofs- 
Jokul, lie the interesting springs of Huerevalle. In this case 
also, the water and gas springs occur near one another. Some 
of the water springs are in a constant state of agitation, others 
are tranquil, and a third class exhibit periodical eruptions. But 
I the most singular spring uf the valley is a gas spring, which 
I issues from the summit of a hillock of clay about four feet in 
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credible violence, and produces a roaring noise, which, at the 
distance of a mile, resembles the dull sound of a lofty waterftB. 
When stones are thrown into the opening, they are immediatelj 
projected to a considerable height. 

The Sneefield-Syssel forms a long narrow tongue of land, 
which stretches far out into the sea, on the west coast of the island. 
Its geognostical constitution is similar to that of the promonUnj 
of the Guldbringesyssel. In its centre there is a mountain chain 
composed of tuffas and slag conglomerates. Numerous copes 
of eruption are placed on the summit as well as at the base of 
this ridge, and from them have issued considerable streams of 
lava. Along the south coast of the tongue of land there is a 
long line of mineral springs, that are completely different from 
the greater number of the other mineral springs which are 
dispersed over the trachytic region of Iceland. They have 
a comparatively much lower temperature, aro rich in carbonic 
acid in a pure and combined state, and contiun, especially, car- 
bonates of soda and lime, together with the muriate and sul- 
phate of soda. On the other hand, silica and sulphuretted 
hydrogen occur only in extremely minute quantities. The in- 
habitants of Iceland term the springs olkUder, that is, beer- 
springs, owing to the somewhat intoxicating power communi- 
cated to them by the quantity of carbonic acid they contain. 

Mackenzie * carried away water from several of these springs, 
and sent it to Thomson for examination. The most remarkable 
springs of the series are the following : — 

Near Stadehraun there is a spring which rises from a stream 
of lava ; it is very rich in carbonic acid, and contains little else 
but carbonate of lime. 

At Rudemelr there is situated, among the volcanic cones of 
eruption, a mineral spring, whose temperature is 6° R. (4f5J°F.), 
which exhales much carbonic acid gas, and contains carbonate 
of lime as a chief constituent ingredient. 

The spring at Lisiehuls has a temperature of 28° R. (95° F.). 
The carbonic acid gas which is evolved by it in great abundance, 
is certainly mixed with a trace of sulphuretted hydrogen gas. 
It contains in solution, carbonate of soda, carbonate of lime, 
muriate of soda, and a trace of sulphate of soda. 

* Travels in Iceland, p. 398. 
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The springof fiuderstadt has a temperature of 6" R. (45^° F.), 
uad in composition resembles extremely the preceding. 

The springs which are so unusually frequent in Iceland, viz. 
those characterized by a high temperature, by their cdnt^ning 
dlica in solution, and by their giving out sulphuretted hydrogen 
gas, are entirely awanting in the volcanic promontory of the 
Sneefield-Sysse). This is certainly a remarkable circumstance, 
as we meet with this description of mineral waters everywhere 
in those portions of the island, where volcanic activity has mani- 
fested itself until a modern epoch hy the eruptions of the vol- 
canic chimneys. The promontory of the Sneefield-Syasel is one 
of these districts, for it presents numerous vulcanic cones, some of 
which have been in a state of activity in modern limes. The 
fact is, that this volcanic promontory did possess hot springs which 
contained dissolved silica. We find at many points siliceous in- 
crustations, in the form of tuffs and sinters. The spring of 
Lisiehuis occupies the place of one of those siliceous springs ; 
but ils present deposits are only calcareous, and are entirely dif- 
ferent from the deeper lying siliceous incrustations. 

Are we to regard these carbonic acid mineral springs as the 
weak remains of the more powerful displays of volcanic activity 
of earlier periods .' 

It would lead us too far to enumerate the remaining mineral 
springs which are dispersed over the trap district. They may 
be the more easily omitted, as they are of insignificant magni- 
tude, and are not in any degree to be compared with the gigantic 
aqueous eruptions, occurring in such abundance in the trachytic 
volcanic district. There are some isolated weak siliceous springs 
in the deep valleys and fiords of the north coast, but in the trap 
hills of the east coast they are entirely awanting. 

One portion only of the trap region must be instanced, from 
its containing so large a number of springs aa to entitle it in this 
respect to be compared with the trachytic district. It is that 
flat portion of the island traversed by several parallel valleys, 
which is bounded on the south by the mountains of Skardsheide, 
on the north by the chain of the Sneefield-Syssel, and on the 
west by the Borgar-fiord. The valleys of this plwn, separated 
From one another by low rocky ridges consisting of layers of 
lid in a direction from cost tp^H 
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rallel to the volcanic line of the Sneefield-Sysael. 
northern of these valleys is that of Norduraae, and then lUbv 
to the south those of Thuraae, Huitaae, and ReikoltadaL All 
these valleys indicate by their parallelism a sunilar arigbr; aoi 
the cause which produced them is probably to be found in dw 
volcanic trachytic mountain chain of the Sneefield-Syssel. In 
the Nonduraae valley, which lies farthest to the north-east, we 
are not a little surprised by finding a volcanic cone of eniptioii, 
from which a stream of lava has flowed, for in all other places 
the trap rocks exhibit no volcanic eruptions. Probably this is 
the only point in the whole island where a volcanic chimney is 
to be found among trap hills. 

The southern valleys do not possess an inferior d(^;ree of in- 
terest, from the numerous hot springs to which they give rise. 
The Reikholtsdal is the most important, and owes its name to 
the pillars of smoke which it evolves. At its bottom there b i 
long line of hot springs, stretching over a space of two miles. 
Many of them exhibit periodical eruptions, and project the wa- 
ter to considerable heights. All the ifprings contain silica in 
solution, and give out sulphuretted hydrogen mixed with the 
vapour. Silica forms incrustations round their edges. 



A New Pocket-Box Circle,* By William Galbraith, Esq., 
M. A. Teacher of Mathematics, Edinburgh, M. S. A. 

In the early ages of the world, the instruments for making 
astronomical observations being very rude, the results obtained 
by them were far from accurate. In the days of Hevelius and 
Flamsteed, large sectors of many feet radius were employed ; 
and, though divided to a very great degree of precision, yet 
being only parts of the circle, did not possess that accuracy 
which might have been obtained by employing the whole circle. 
At a much later perioil, quadrants wore used at Greenwich, 
Oxford, and in most of the continental observatories; and, 
from the accuracy of their construction by Graham, Bird, 
Ramsden, and Troughton, important results for the advance- 

* Read before the Societj of Arts for Scotland, 2Gth March 183(>. The 
Silver Medal, value ten sovereigns, awarded 7th December 183G. 
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meiit of astronomy were derived from the labours of those astro- 
nomers to whom they were entruated. 

The first maidiKn transit circle, so far as we know, was that 
oi Horrebow, constructed about the year 1735, The next, 
that of Mr Francis WoUaston in 1793, made by the late Mr 
Gary, though Kamsden had made the Palermo altitude and 
azimuth circle in 1789, and the Dublin circle some years after- 
wards, both of which have rendered essential 3er\'ice3 to astro- 
Domy. These were all of great size, and fitted for fixed obser- 
vatories only. A smaller, and more portable circle, was still 
required to supply the wants of amateur astronomers and scien- 
tific travellers, Mayer of Giittingen first contrived an instru- 
mmt by which he could diminish the errors arising from bad 
dividing, by the principle of repeating the measurement of an 
angle over the whole, or, at least, a great part of the circum- 
ference. Shortly afterwards, Borda invented his celebrated re- 
peating astronomical circle and his repeating reflecting circle, 
of which so much use has been made on the Continent, and to 
which such extravagant eulogiums have been paid by the Con- 
tinental observers. Undoubtedly, the results obtained by 
means of these instruments, particularly the former, are in many 
instances remarkable for their accuracy, considering their mode- 
rate dimensions. In fact, alt the operations, astronomical and 
geodetical, required in the determination of the French arc of 
the meridian, were made by Borda's repeating circles of about 
eiffht inches Tadiun i while in the British trigonometrical sur- 
vey, the astronomical observations were chiefly taken by a 
zenith sector of eight Jeet radius, and the terrestrial by a theo- 
dolite of eighteen inches radius ; and it is at this moment difli- 
cult to say, notwithstanding the disparity of the dimensions of 
these two classes of instruments, which of those two grand ope- 
rations have been executed with the greater accuracy. Instru- 
ments of moderate dimensions, capable of repeating the obser- 
vations frequently in a short space of time, seem by these, and 
other instances that might be produced, to approach the accu- 
racy of the larger instruments much more nearly than might 
have been anticipated. 

A reflecting circle was constructed by Bird for Admiral 
Campbell, chiefly from the description of one invented Vi'j 



J 



SS8 Mr Galbraith on a New Podcet Botc-Circle. 

Mayer, contain^ in his Tabuke Solis et Luiue, puUidied it 
London in 1770. This was the first reeding cirde to wUch 
the repeating principle was applied. It was also the oqphwm 
of the inventor that a circle could not be divided at that time 
to a greater accuracy than three minvieSj the dividing engine 
not being then in existence, and for these reasons sixteen wdnu 
was fixed upon as tiie diameter of this circle, which Bird, in 
the actual construction, exceeded by an inch and a haffi The 
consequence was, that the circle became far too heavy to be 
used in the hand, either at sea or land. 

This circle was divided as usual into 360°, and thereitire it 
was necessary to double the angle read off from the instrument, 
as required by the principles of optics, on account of the douUe 
reflection at the index and horizon glasses. To avoid the 
trouble of doubling, these instruments have, for many yefirs, 
been divided into 7S0°, or the space on the arc equal really to 
half a degree, is now reckoned a whole degree. 

Admiral Campbell having found the instrument, on account 
of its weight, unmanageable at sea as a repeating instrument, 
confined his observations to a part of the limb that was found 
to be most perfectly divided. This gave rise to the construc- 
tion of the sextant, which was lighter and more easily managed. 
These advantages, however, were gained at the expense of su- 
perior accuracy. From the principles of construction, a circle 
with three verniers has the errors of centering, division, read- 
ing, glasses, &c, all either exactly, or nearly corrected ; while 
in the sextant the accuracy depends almost entirely upon the 
abilities of the artist. Now, we think it cannot be doubted 
that the principle of correcting errors by mechanical means is 
much to be preferred to trusting to the character and abflities 
of the artist, however excellent both may be. For this purpose, 
even Troughton himself, with all his skill and ability as an ar- 
tist, contrived a somewhat large reflecting circle of about eight 
or ten inches in diameter, and the same thing has been done by 
Dollond, Borda, Mendoza Rios, Hassler, &c. For many pur- 
poses these are too large and heavy, especially for travellers, 
surveyors, &c. who have generally had recourse to the pocket- 
box sextant, which is subject to the same errors as the larger 
sextants already alluded to ; and to avoid these, I, many years 
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ago, proposed to Trough ton, the idea of forming a small pockpt- 
box circle, similar to the one which I now produce, and in which 
very little of the diameter is lost in forming the radii to which 
the verniers are attached. Indeed, had the circular box been 
formed into a sextant instead of a circle, having an index carry- 
ing a single vernier, the length of that index would not have 
greati-y exceeded those of the circle, on account of the space 
required for centering, and the segment cut off by the divided 
arc, and consequently little advantage would by that means be 
gained from greater length of radius. 

Being unable to induce Troughton to enter into my views, 
I then attempted to gel the late Captain Kater to patronize it, 
but without effect, I admit the good qualities of Troughton 
and DoUond's circles for many purposes, though I am also 
aware that their bulk, weight, and high price, are to many in- 
superable objections, I am also willing to grant to Kater's 
small portable circle all its merits as a traveUing instrument at 
land, and I at this time possess one of the very best that Ro- 
binson has hitherto constructed, having both its horizontal and 
vertical circles six inches diameter, with three verniers, each 
showing 10", and from the experience I have had, it promises 
to give, when properly managed, very accurate results. My 
object, however, was, by means of the new pocket-box circle, 
to furnish observers with a very convenient small portable in- 
stnunent that miglit answer every useful practical purpose at 
sea as well as on land, when accompanied by one of the simplest 
and most convenient artificial horizons. 

By the able assistance of Mr John Adie, I believe I have 
succeeded in constructing this little circle in a satisfactory man- 
ner, though in some of the minor details it may yet be simpli- 
fied and improved, and I shall feel much pleasure should it 
meet with the good opinion of this Society, and shall gratefully 
adopt any suggestions of its intelligent members for accom- 
plishing its future improvement, and bringing it more nearly 
to Bucb a degree of perfection as it may be susceptible of. The 
three verniers read each to minutes only, but as observations 
must always be taken, from the nature of its construction, twice 
— once forward and once backward — a mean of six readings 

vol.. XXII. wo. xi.iv.— APUir. 1837- a 
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will be obtained, giving a probable error not exceeding SfT ot 
80, for each double observation. . By repeating these t¥M 
three times when thought necessary, it is obvious m wnA greater 
degree of accuracy will be obtained, tibaa, from the small ok 
of the instrument, might naturaDy be expected. Its convex 
nient form, the ease with which it may be used, and the accu- 
racy of its results, will, it is hoped, recommend it to a nume- 
rous class of observers, while its moderate price will enable 
many to become purchasers. 

My remarks relative to the advantages derived from the lue 
of two or three microscopes or verniers, are derived chiefly from 
an excellent analysis of the errors to which astronomical circlet 
are liable, in a paper by Dr Robinson of Armagh, read before 
the Royal Irish Academy in 18^, and, if I am not mistakoi, 
published subsequently in a separate pamphlet, so that it ap- 
peared to me unnecessary now to enter upon another discussion 
on this subject. 

The learned author shews that '' two microscopes will correct 
for eccentricity, or for any other error varying by a simikr 
law ; as also for all errors which are as the odd powers of the 
sine or cosine, but that three verniers are still better, failing 
t)nly where the number expressing the order of the error is di- 
visible by three,'*^ 

In the original circle exhibited to the Society of Arts for 
Scotland, there are three verniers, but in the figure given here 
there are only two, though either mode may be followed by the 
maker when desired. In this figure A B C D is the circle di- 
vided into 720°, A the telescope, B, D, the two opposite ver- 
niers reading to minutes, or half minutes, if thought neces- 
sary, K the reading microscope or lens, G I the tangent screw 
fixed at any required position on the elevated circle E F H by 
a clamping screw near H. From this description, the method 
of making and using the circle will readily occur to those ac- 
quainted with the sextant. 
64. South Bhidoe. WILLIAM GALBRAITH. 



233 Mr J. Sang on a SytUnuOk Method cf 

teniy was communicated to me many yean ago by my brother 
Mr Edward Sang. I have since then been constantly engaged 
in a business, which has induced me to extend and arrange the 
system, and which has afforded many opportunities of subject- 
ing the arrangements to the test of experience. 

To one who has glanced over the laws which connect 
form of outline with surface and capadty, it would appear a 
matter of no difficulty to discover the extent of any portion of 
ground ; and it would seem to be of no consequence by which 
of them we were to be guided. There are, however, in the na- 
ture of the tools employed, and of the surface operated on, as 
well as in the constitution of our own senses, many obstacles to 
the application of these laws. And ad those for whose conve- 
nience measurements of ground are made, cannot be supposed 
acquainted with these minutiae, so as to have a preference to 
one system over another, I shall first point out, in as few wmds 
as possible, the common methods, and their defects. 

Ground is usually measured by dividing it into trigons and 
trapezoids, whose dimensions are ascertained by a chain albne, 
or by a chain accompanied by an instrument for measuring 
angles. The trigons always occupy the interior and larger part 
of the ground, while the trapezoids are arranged on the out- 
skirts, and fill up the surface between the trigons and the boun- 
dary of the ground, in a manner similar to that in the annexed 
figure. The parallel sides of the trapezoids are technically 




CAlled ofTseCs, ftnd they determine the positioa of a series of 
[Kjints ia the boundary, with regard to ihe side of the larger 
figure, technically called a surveying line, in a manner theoreti- 
cally the most accurate possible, and which also practically gives 
very true results, even although the surveying line and boun- 
dary be widely separate. With the management of ofTsets, 
therefore, I do not interfere. The distance between the sur- 
veying hue and the boundary must be actually traversed at each 
offset; and the trouble of moving from one line to the other, 
demands that they be as close together as possible, and that 
they never esceed a certain distance, determined by the curvac 
ture or irregularity of the boundary, and the degree of accuracy 
aimed at. 

With regard, therefore, to the position of the surveying 
Mnea fortning the outer boundaries of the large trigons, the sur- 
veyor's choice is very limited ; and it is also apparent from their 
connexion with offsets, that their lengths must be actually mea- 
sured. The choice of the forms of the trigons is therefore also 
limited by these circumstances, as well as by the nature of the 
surface of the ground. 

In order Co obtain data for the interior trigons, either their 
sides or their angles must be measured, or a mixture of both. 
The measuring of lines on the ground by the common chain is 
well known to give only an approximation to the truth. The 
errors are occasioned by the roughness of the surface, by the 
elongation or contraction of the chain, from the force employed, 
or from the variation of heat; but, above all, by the difficulty 
of applying its end to the exact spot formerly occupied by its 
beginning. Since the data obtained in the field are thus erro- 
neous, the trigons should be of that form which is least altered 
by a slight variation of the sides or angles. But thia arrange- 
ment, from the causes already mentioned, is scarcely ever prac- 
ticable, and many of the trigons are unavoidably of such a shape 
that the errors in measurement are likely to produce greater er- 
rors in the plans, and in the calculated extent. 

The arei of the trigons is arrived at, by its relation to their 
three sides, to two sides, and the sine of the contained angle, or 
to the sines of the two angles and the interjacent side. When 
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these quantities are at once discovered from the field operationii' 
the calculations are simple ; but in the greater number of cisei 
where angular measurement is employed, an intricate and la- 
borious process must be first undergone. So tedious are the- 
operations, that, in fact, in nine cases out of ten, the artist cats 
them short, by drawing out a plan of the ground from the data 
obtained in the field, and remeasuring from the paper others 
more convenient. This method is even recommended in respect- 
able treatises on land-surveying. 

The errors acquired in the field are of no moment compared 
with those consequent to transferring the data to paper, in the 
shape of a plan. It is true, one source of error, that of repeat- 
ing the measuring instrument, is much lessened, for the scale 
which corresponds to the chain can conveniently be of such a 
length as to embrace the longest line required, and thus leave 
only an error in both its terminations. The scale also may be 
made of a material whose rate of expansion is very small, and 
from the precision to which the art of dividing has arrived, its 
divisions may be conceived to be perfect. The instruments 
called protractors, for marking out angles on the paper, may alaa 
be as well divided as the theodolite, or other angular instrument 
employed in the field. But to counterbalance these advantages^ 
there are the diminished size of the figures, and the expansioa 
of the paper on which they are traced. • 

The eye cannot be applied, for a few hours, to a traverse 
scale with eighty divisions in the inch, without much pain. 
The smallest scale in use for the naked eye has sixty divisions 
to the inch. The fifth part of a division of this scale by means 
of a sliding index and needle, may be transferred to paper ; or, 
we may lay down a line in that particular manner, without the 
aid of a microscope, and by estimating the fraction of the divi- 
sion by the eye alone, to the accuracy of the ^\^^ part of an 
inch. But the method is only applicable to a few of the lines, 
and I believe I am far within the truth, in estimating the ut* 
most accuracy with which distances, lying in all the accidental 
directions of a survey, can be transferred to paper in the com-^ 
mon way, by means of a scale and needle, or by compasses, to 
be the i J^th part of an inch. The transferring of circular di- 
visions to paper is liable to a greater risk. In the field there is 
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the chance of an error in placiog the theodolite over the apex of 
the angle to be measured. In drawing out the plan, either the 
same risk is to be encountered, or the risk of the line transfer- 
ring the angle not being truly parallel. From observations, I 
find that in a multitude of angles transferred to paper, with the 
various scattered apices required by surveyors, that the accu- 
racy of each cannot be depended on to within less than four or 
five minutes. Supposing the scale used to be 200 links to an 
inch, the average length of the lines to be 500 links, and the 
trigoDs to be of the beat possible shape, this error would be 
about one link in every line, and, combined with the risk of er- 
ror in laying ofi' the lengths, it would give three links in every 
Kne, or six links in the thousand. The common and unavoid- 
able changes in the heat and moisture of the air of a room cause 
considerable contractions and expansions in paper, the rate de- 
pending on its texture. Experiments induce me to estimate the 
change of sizi? at one in two hundred. We have thus in 
protracting and remeasuring o series of figures, a total risk 
of error of 17 links in the thousand, i>r 34 acres in the 
iboiisand. These errors are supposed to be in lines, forming 
the best possible shape of trigons. If we were to regard the iiin 
ctvased risk from the shapes being unavoidably bad, the esti- 
mate would be doubled. And there can be no doubt, that 
double or treble this error is frequently made in consequence of 
following the slovenly, and in truth tedious practice of making 
ihe estimations of area depend on the accuracy of the plan. 

A fectilineal figure is given, when all its sides and angles ex- 
cept three are known. If all the sides and angles, except two 
or one, be given, the data are checked, or we can discover by 
calculation, whether they be possible, or consistent with each 
other. If, in a rectilineal figure, formed by surveying lines, 
there be an incon.sistcncy, arising from the causes already men- 
tioned, we may conceive that we will make a nearer approxima- 
lion to the truth, by dividing the error among all the constitu- 
ent parts of the figure, so as to make the smallest alteration in 
each. To such a subdivision of the error it is barely possible 
to apprnximatc in the form of the parts when protracted. It is 
very difficult to make the subdivision of error on the original 
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data, for the sides and angles depend on one another in a ' 
complex manner. Yet if corrections be not made, the error in- 
crease!! and accumulates in every new step of the operatioiu, 
until it becomes altogether unmanageable. By eropioyiag the 
method I am going to describe, the errors are easily corrected, 
and accumulaiiun is rendered impossible. 

The chief features of the method are, — that the interior euf- 
face is not divided into trigons, but is considered solely as a po- 
lygon, the number of its sides being of no consequence to ibe 
accuracy of the result, and, that the field measurements are 
made so that all the terminations of the surveying lines can be 
readily co-ordinated to three assumed planes. To understand 
the principles of the system no exertion is required. They are 
developed by the collation of a few simple facts, resulting in a 
simple and very beautiful law. 

Three perpendiculars falling from a point upon three plaoes 
mutually intersecting one another at right angles, are called the 
rectangular co-ordinates of that point, and their lengths deter- 
mine its position with regard to the planes. And it is evident, 
that the co-ordinates of a series of points to the same plane will 
determine the positions of these points in relation to one ano- 
ther. For the sake of convenience, I will designate the co-ordi- 
nates severally by the names of Altitude, Latitude, and Longi- 
tude. The altitude is defined as the distance of a point from 
an assumed horizontal plane situated below it, as the continua- 
tion of the surface of the sea ; the latitude as the distance north- 
wards from a vertical plane stretching east and west ; and the 
longitude as the distance eastward from another vertical plane 
stretching north and south. And I shall suppose all the co- 
ordinates to lie on these sides of the planes, in order to avoid 
the contemplation of negative quantities. I shall designate by 
the term Inclination, the angle which a line forms with its pro- 
jection on the horizontal plane, and which may be either nega- 
tive or positive, according as the line tends upwards or down- 
wards ; and by the term bearing, the angle which the horizontal 
projection of a line makes with the north line. The bearing 
shall be read from left to right, and shall be conceived always 
to increase in that direction. 
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Let ABODE represent any rec- 
tilineaE figure ; the plane of the pa- 
per being the horizontal plane, and 
the lines ON, OM the intersections 
of the vertical planes. If (he co-or- 
dinates of any point A are assumed, 
and if the bearings, lengths and in- 
clinations of the sides, are given, the 
co-ordinates of the oiher points are 

determined in the following manner. The altitude of B isequal 
to the altitude of A added to the distance AB, into the sine of 
the inclination of AB. The latitude of B is the latitude of A 
added to the distance AB into the sine of the bearing of AB 
into the cosine of the inclination of AB ; and the longitude of B 
is the longitude of A added to the distance AB, into the cosine 
of the bearing of AB into the cosine of its inclination. In the 
same manner, with the other points. The co-ordinates of the 
several points, therefore, may be calculated with facility. If a 
common table, giving the functions of an arc to 90° only, be 
used, 90", 180°, and 270" must be deducted from the bearings, 
as they lie respectively in the second, third, or fourth quadrant, 
and attention must be paid to the change, under these circum- 
stances, of the sine into the cosine, and the cosine into the sine, 
which, together with the change of signs omitted io these tables 
are thus exhibited. 
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II is, however, far more convenient for these, as for all other 
trigonometrical calculations, to use a table titled with the de- 
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gnvs ami luimites all round the circle, and giving the signs of 
the functions. 

Conceiving the figure to represent a series of surveying-lines, 
whose bearings and inclinations have been ascertained in the 
field) and whose lengths have been necessarily measured for 
the sake of oflTsets, and that we assume co-ordinates for A, and 
calculate from it the co-ordinates of all the points in succes- 
sion until we again arrive at A, we will have before us a clear 
view of the accuracy of the field operations. For it is appa* 
rent that the co-ordinates of A thus calculated should be the 
same as those assumed at first. Or, which is the same thing, 
the sum of all the difierences between each two points of alti- 
tude, latitude, and longitude respectively, should amount to 
nothing. If these sums be much more, or less than nothing, 
there has been a blunder in the survey, for which there is no 
other remedy than to revise the field operations ; but if there 
should be a slight excess or defect from zero, we may safelj 
assume that it is composed of an accumulation of minute er- 
rors in the co-ordinates of each point, contracted in the mea- 
surement of the lines and bearings, from the unavoidable causes 
already mentioned. And from this assumption it follows, that 
a nearer approximation to the truth would be the calculated 
co-ordinates collated with a proportion of the error depending 
on the distances of the points from one another in order, and 
the functions of the respective bearings of the lines. Such a 
subdivision of error would, in a practical point of view, produce 
quantities differing very little from the quantity given by di- 
viding the whole error by the number of points. If we there- 
fore divide the error by the number of points, and apply one 
part to each, we will arrive at a very near approximation to 
their true places ; at any rate, we will effectually prevent those 
accumulations of error so troublesome in the old methods. By 
using the same process in every one of the polygons of which 
a survey consist, we will thus either have the errors entirely 
corrected, or minutely subdivided among all the points, accord- 
ing as our assumption applies or not to the circumstances, in 
either'case, by a simple operation, rendering the whole survey 
infinitely more accurate than one conducted with equal care in 
the old method. 
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Referring to the same figure, and conceiving it now to be 
entii'ely in the horizontal piano, we perceive that its area is 
equivalent to the sum of the trapezoids BC, CD diminished by 
the sum of the trapezoids BA, AE, ED ; or if we designate 
the latitudes of the several points by the letters A, B, C, &c 
and the longitudes by the small letters abc, &c., and the sur- 
face by S, we obtain this equation, 

2S = C* + r){B — C) + (c + rf)(C — D) — (e + d)(E — D)— (o + e){A — E 
_Ci + a){B-A) 

which being simplified, becomes 

2S = A(i~B)+B(c_a)-t-CW — i) + DC«~D> + E(a — rf) 
Or, in words, twice tlie area of a polygon is equivalent to the 
latitude of eacli point, multiplied by the longitude of the point 
before, minus the longitude of the point after it, And the area 
will be a positive or negative quantity, according to the direc- 
tion in which we proceed. To determine the area of any poly- 
gon, we thus require no more multiplications than the number 
of its sides; or, since the differences, not the absolute lengths 
of the co-ordinates, are considered, we can subtract from all the 
latitudes the latitude of the most southerly point, and thus have 
one fewer multiplication. It may also be noticed, that the for- 
mula simplifies itself wlien applied to the tetragon, so as to 
require only two multiplications. It is true that these formul£e 
are not well adapted for logarithmic calculation ; but the whole 
sura of the products is readily obtained by the use of a table 
of quarter squares. For example, let the coordinates of the 
points of a polygon be as follows: .li 



A 


3089 


14G66 


B 


3527 


U84e 


C 


2GS2 


16793 


D 


2478 


16660 


E 


1753 


16156 


F 


3997 


uoa 



Subtracting 1753 from the latitudes, to save a multiplication, ' 
we have twice the area, equal to 
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or to 


+ 32041 19 _ 


1 196786 








_ 1196786 




or to 


1 2008327 




therefore area i 


10.04168 





But each of these products is also equal to the quarter square 
of the sum of its factors, diminished by the quarter square of 
the difference of its factors, and consequently twice the area of 
the polygon will be simply equivalent to the algebraic sum of 
these quarter squares ; hence the calculation may stand thus: 



1336 (-1- 203) 

1774 (+ 1227; 

929 (+ 814 

726 (— 637] 

(—1017) 

1244 (— 600) 



Sum. 
1539 
3001 
1743 
88 

654 



DllL 
1133 

647 

116 

1362 

1834 



Q.S. 

602130 

2261500 

769519 

1936 

106929 



3712007 
1703080 



Q. S. 
320922 

74809 

3306 

4G3761 

840889 
1703680 



2008327 



and the area as before 



10.04163 



By throwing the corrections into the formula already given, 
we can easily approximate to the error in area of any polygon 
occasioned by the errors in measurement. For, in the same fi- 
gure let the co-ordinates assumed for A, be A and a, and let 
the calculated co-ordinates be for the other points : 



B and 6 
C and 
Dander 
£ and e 
A + 5 n and a + 5 m 



\/'(B— n) and(6 — m) 
The corrected 1 (C — 2 n) and (c — 2fii) 
/ co-ordinates s f D — 3 n) and {d — 3 m^ 
I would be j (E — 4n) and \e — 4m) 
^ ^ A and a 



In the first series, the whole error may be conceived to rest on 
the point A, in the second, to be equally divided among all the 
points. Let the area of the first be S, and the second s. We 
have 



2* — 9S=in(3A + 3B— 2C— 2D — 2E) + n(— 3a — 36+2c + 2rf + 24 



And in the same manner, if all the errors were placed on B 
we would have 

2. — aS = m(_2A + 3B + 3C_2D — 2E) + nC2a_3i_3o+arf+2e). 
Similar formulfe are easily deduced from this for other poly- 
gons. Supposing all the error to be on A, and using the same 
notation, we have 

'I 



inSgonS 


— S) 


= n.(A + B — aC) +n{ 


in4gon 




= m(2A + 2B — 2C — 9D} . . , + 
kn{_2o_9i + 2c + 2rf> 


in 5gon 




= m(3A + 3B— 2C — 2D — 2E) + 






+ n(_3a_3i+3e + 2rf + 2e) 


infigon 




= m(iA + 4B — 2C — 2D_2E — 2F) + 
+n{_4a_4i_^o+^d+2e+2/) 



In order to investigate a foimula for solidity, we must sup- 
pose that the co-ordinates are determined of so many points 
in the surface, that the spaces included by joining them in 
threes are planes, and that the field-book indicates which of the 
points are to be thus connected. If two of these adjacent tri- 
gons are in different planes, their common side, in strict lan_ 
guage, is a side of the solid ; but, for the sake of convenience, 
I shall define the term, side of the solid, to mean the line form- 
ing the common base of a pair of trigons, although they be in 
the same plane ; every one of the lines joining the points indi- 
cated in the field-book, will thus be a side of the solid. A 
point will also be understood to be in the upper or under sur- 
face of the solid, according as a perpendicular from it to the 
horizon passes through the solid, or does not pass through it. 

It is evident, that the lines ordinating 
the apices of any solid to the horizontal 
plane, must divide the space between the 
upper surface and that plane into as many 
triangular prismoids as there are trigons 
in that surface ; and the space between 
the under surface and the same plane in- 
to as many triangular prismoids as there 
are trigons in the under surface ; and 
that the capacity of the solid is equi- 
valent to the sum of one set of these 
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frinoidt iubtneted from the sum of tfaeodwr act But % 
sofiriftj «f wmgf ot these prismoids is equiyalnit td ito \mm$ 
multiplied by A» AhI fmtL of the turn of jta panlM rido^ ' 
The base itaelf it equivalent to batf ll» latitude of 6«ch foiatj 
multiplied by the longitude of the point Mltai^aiiiiia t)ie1oii^ 
gitude of the point after it Again, this faiuie is »iNfpiliba<i 
positive quantity, according to the direction in whibh'we f0i 
ceed around its boundary ; and if we eonoeive terarfv^^'W^ 
placed on the outride of each fac^ of the aplid, and to pnxiflP 
always in one direction, isay from left to. right, the signs of IhK 
areas of the faces in theupper surface wiU be contrary to tto 
signs of the areas in the under surfaca : Therelbre, if the flolid 
is regarded as composed of two sets of priamoids, whoae bases 
are determined by the law of co-ordinates, and taken always in 
the same direction, its capacity will be simply e^tdyfllait to the 
algebraic sum of tfiese prismolds. • ^[ 

Assuming a specific solid, as the hexahediofr A B C D Ej adi 
indicating the latitudes of each point by the large letters A, B, C, 
&C. ; die kmgitudes by the small letters a, &, c, be. ; the Mi 
tudes by the letters a, /9, 7, &c ; and the solidity by-8, we w3l 
have^ 



6S 






which equation expanded and simplified becomes, 

^\C(e^h)) (BCa^M iBld^aU 

6S-7 E(rf— a) E(a-.iO 




And it is evident that the formula may be applied to any ree« 
tilinear body in these words, six times the solidity of any rectt^ 



Snear mass is equivalent to the tdtitiidL- of eacli apex, multi- 
plied respectively by the product of the latitude of eacli apex 
pmaected with it by a side, into the longitude of the apex be- 
j^ire minus, the longitude of the apex after it in the order of 
^leir connexion with the first by a side. 

The co-ordinates of all the points in the survey (except points 
determined by offsets) are thus calculated, in order to examine 
Ibe accuracy of the work, to perform the necessary corrections, 
9ad to calculate the area, but they present another important 
sdvantage in the facility which they afford by protracting either 
s or models. This is performed by means of two graduat- 
ed slips of ivory or brass, the one adjusted so as to slide on the 
Other at right angles, and called T scales, or offset scales ; the 
Snes which determine every point are previously correctetl, and 
Ihey cease, with regard to the drawing or model, to have any 
dependence on one another, so that in the representation there 
ftan be no accumulation of errors. 

The formula for the area of a polygon, given above, differs 
m a practical point of view from that of M. Lexel of Peters- 
burgh, which is in thife shape. 



B.D 



sin (480° — 
rin (360° — 
Bin (olO° _ 
□ (720° _ t 
in (180° — 
n {360" J _ 



-i) 



&C. &Q. 



I in so far, that the number of members may be always one leas' 
I than the number of sides, while in this the members are more 
complex, and their number increases with the number of ways in 
which the sides, except one, can be collated together in pairs. 

The full advantages of the system are not apparent until its 
Implication to the field operations is examined. In a polygon 
. determined by the measurement of all its sides and their bear- 
ings, there ia absolutely no form which produces, from a given 
, WTor in measurement, a minimum alteration of shape ; the 
iiquare of the error in position lieing in every case equivalent to 
[ the square of the error in length, plus the square of the length 
I into the square of the error in bearing. And the error in area 
ip a minimuui only when the area itself is a maximum, the peri- 



H 
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miter remaining the same, or when the figure becomes a drcki- 
From these reasons the surveyor has unlimited scope for adapt- 
ing his lines to the offsets. And, indeed, to this object is his 
chief attention to be directed, as he never requires to measure 
lines on which offsets are not to be raised. There are, hoir- 
ever, a few easily obtained circumstances desirable in the ar- 
rangement or the lines. I shall point them out, and the mode 
of ordering the field operations when it differs fit>m the usual 
practice. 

The most convenient zero for the bearings, at least in a large 
survey, is the north line. If the theodolite be placed at the 
commencement of a surveying-line, so that when the telescope 
points north the vernier indicad^ zero, the indication of the 
vernier, when the telescope points along the surveying line will 
give its bearing; and when the theodolite is removed to the other 
end of the survejdng line, and so placed that the vernier indi- 
cates when the telescope is again directed along the line, the 
former bearing plus or minus ISO**, it will be situated, with re- 
gard to the north, as it was at first, or the telescope will again 
point north when the vernier indicates ^to. Whefl the theo- 
dolite is in this second position it is said to be set back to the 
line, and it is ready to measure any other bearing as it did the 
first. If we measure in this manner a series of bearings until 
we arrive at a point whose bearing is already measured from 
the first station, we will be able to examine the accuracy of the 
work, for the counter-bearing should 'be equal to the other plus 
or minus 180^ When a bearing is thus twice measured, it is 
said to be a closing bearing. An error in the measurement of 
the angles is thus known, at each close, from the simple inspec- 
tion of the field-book. Since there is some difficulty in placing 
the theodolite exactly over the hole made by the signal stave, 
there may be a small error in the second Measured bearing, in- 
dependent of the perfection of the angular instrument. On 
the third bearing there is a risk of greater error, and so on. 
This circumstance demands that none of the surveying-lines 
be very short, and that there be as many closing bearings as 
possible ; or, what is the same thing, that from each station the 
bearings of all the other stations within sight be observed. This 
risk of error is not greater than that from want of centering in 
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me old methods, but it is infallibly brought under the eur- 
fceyor's notice. 

. In a survey of 10,000 or 12,000 acres, in order to prevent the 
fiossibility of an accumulation of errors, it is sufficient to group 
»he stations by laying off thefirst bearing, by means of a power- 
ful instrument, from a conspicuous point in the middle of the 
'ground, and communicating it to a number of other conspicu- 
louB points scattered over the ground, chosen rather from their 
iproniinence and command of a good view, than from their fit- 
'Oess to be the termination of surveying- lines. From each of 
'these conspicuous points the bearings of the termination of the 
Burveying-lines within sight are again grouped, and finally the 
•bearings of the lines themselves are determined ; the object in 
iriew being to derive every bearing from the first by the fewest 
'possible removes. If the first bearing has been the true north, 
ithe position of the instrument may also be verified at any point 
Iby again observing the direction of the pole-atar while in the 
itneridian, or by taking equal altitudes of the sun. This bear- 
■ing, however, before comparison with the first, must be correct- 
ed for the inclination of the meridians to one another. The 
correction in minutes is equal to the distance between the two 
Bieridians in imperial links multiplied by the tangent of the 
geometric latitude, and divided by 9206. By attending to these 
precautions, the error caused by defective centering becomes 
▼ery small, and entirely unworthy of notice compared with the 
unavoidable small errors in the length. 

In a survey of such a size as we have been contemplating, no 
skeleton-work of triangulation is required. The result of the 
whole, indeed, because of the corrections, may be supposed to 
be derived from the continuous measurement of a base line 
constantly verified. In the first extensive survey to which I 
applied the system of co-ordinates, the ground was covered in 
preparation by a series of large trigons, deduced at consider- 
able expense from a base line measured with much more care 
than the payment for common surveying work allows of being 
used in ordinary hues. The positions of the stations were first 
calculated by the usual trigonometrical formula, and they were 
afterwards reduced to the notation of co-ordinates for the sake 
of convenient comparison witli the subsequent work. TW ya- 
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Mtian of tb* prunts in the two surreys diRi-Ted &em one another, 
bill the diflerciice on beiiif; aiialjKed, wns found to be nearly in 
a cxjtutant ratio to the distance of tlw points from (be Grst et& 
tjon Jn the systematic suirey. In fact, had the base liuo b«« J 
i-onceived to be a little longer llian it ncttially was, the points in 
both Biirveys waidd have coincided so nearly, that for practical' 
pui^ses it would have been Lianocnsory to alter them. 

A convenient arrangement for avoiding parnitax in thf:ii» 
clination is to have all the signul staves of the height of 7^lnln( 
ant) divided from the top downwards into nttemate white and 
bla<:k spaces of one link each, leading the remaining third fi* 
being pusbet^l into the ground. When observing the aidiiw 
tion, the height of the instrument is measured, ami the (jriescnp* 
is directed to a jMiint at the same height on the signal stavef 
there is conseqiimtly no other correction required, except™ loi^ 
lines, forthe curvature of the earth. By this simple ArrBngB> 
ment some tedious work is saved; and the depression atone 
end of the Xmu can be compared, on the ground^ with the ^ 
viition ai the other. If landed proprietors' were aw»re ho# 
small an additional cx]>enBe is incurred in measuring, alon^ 
with the ordinary subjects of a survey, the heighc »f every Sta- 
tion above tlie Koa or other conspicuous level, they would seldom 
omit liaving it done. The closes in altitude settknn require 
correction, Thjsevidently proceeds from the inclinations beinjj 
always small, ana from their being refeired to the saiiie eero rt 
each station. 

The method of co-ordinates allows the whole attention to be 
devoted to having the surveying-lines convenient for ofTsetSt 
ajid over even ground, except that they must also be as loi^ 
as possible. Tliey should be over even ground to avoid erront 
it) length, and the too frequent use of (he instrument for hori^ 
xontal reduction. If possible, they should be so arranged, tha* 
the inclination can be measured from one termination, or, all 
most, from both terminations at the same time with the bealP** 
iug. The calculations already described render certain the d#^ 
tection of any blunder in the measurement ; and the veryi 
trouble of dividing the small errors, and the satisfaction A«^' 
rived from perfect cIobcb, induce great care in the' manipulation*' 
of the chain. The survevor is also foi-ccd lo verify'Nis chain 
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ucotly, for the slighteBt elungation is detected in the bad 
^losing of the new with the old work. ' i. 

,j- The twisting and hAuli)ig of the chain, so as tarjnoasure off- 
s^Sy is owe great cause of, the alCeration in it» length. Tlje 
Accuracy, apd alH<) the speed of the work, is increased, by mea- 
^nog the offsets \iy a. tape line carried along with the chain. 
"Ptich ?a instriKut^Dt should be 1^00 links long, and be contained 
to a light box, eight inches diameter, capable of bejng fastened 
^y bells to a person's right side. The Hue should be fastened 
tp- a cyhnder of wood five inches diameter, and be received 
jQto a groove formed of tin-plate inside the boK, and turning 
jtriththe cyiindec. By this means it is quickly wound up, and 
jito^iiWigins are prevented rubbing on thesidesof tbebox, The 
aperture through which the line enters the hoK should be in 
ttardened steel. If the tape, immediately after being drawn 
thfough the linseed oil varnish, be stretched as tight as possible 
between posts in the open air freely exposed to wind, apd thus 
'fct^pt till dry, it will retain its length after being divided, and 
pever require adjustment. When receiving the divisions, it 
should be kept in tension by a weight oi' from ten to twelve 
pounds. 

Tbe measurements admit of being written in the field-book 



1 a uniform manner. The book is ruled in the usual > 



ay, 



with three columns, — the middle colunm for the lengths of the 
surveying lines and the positions of the offsets, the two outer 
columns for the offsets to the right or to the left. The sta- 
tions are all designated by numbers ; and, beginning with the 
first at the bottom of the page and writing upwards, every 
subsequent measurement has its place in a continuous order. 
It is thus impossible to neglect any of the dimensions in the 
calculations or plan, for in them, the lines, with their bearings 
and offsets, are taken in the same continuous order. 

In most surveys it is economical to measure all the hnes and 
offsets before the bearings ; and thus weeks, or even months, 
may intervene between the two operations. For the stations, 
marks are thus required, which can be easily identified, and 
which also may remain in the ground for a considerable time. 
For this ])urpose, pins of sofr fir-wood, about three inches long, 
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do very welL If much longer, when inserted into the hote 
made by the signal staves, they protrude above ground, and 
are thus liable to be removed by accident or design. If abcai- I* 
er, they drop too far into the holes, and cannot be eaaly «• 
tracted. The names of the stations are marked on these pini 
by notches, as shewn in Loudon's Encyclopaedia of Gardening. 
To recapitulate ; the advantages afforded by the method of 
co-ordinates are as follows : — The errors acquired in the field 
operations are all corrected, and the amount of error in every 
polygon is made apparent in the form of a simple quantity. 
The area is deduced from corrected data, and the plans are 
also protracted from corrected data ; and the positions of the 
points being determined by independent quantities, there caa 
be no accumulation of error in them. It is impossible that a 
blunder in the field-work pass into the subsequent operatioDE. 
From the uniformity and simplicity of the notation, all the cal- 
culations, as well as the measurements, can be referred to, and 
examined at any subsequent period. Desides, the scheming of 
the field operations is more easy, and the time occupied in them 
«nd in the house wor"k is less than by the old methods. 

KlB.Sii.ttv, iTh Afarch 1836. 



On the Erroneous Geographical Positimi of many Pointa in the 
Frith (f Clyde. By William Galbeaith, Esq. M.A- 
Teacher of Mathematics, Edinburgh, M. S. A. • 

There are few branches of knowledge more generally inte- 
resting than the sciences of Geography, Astronomy, and Navi- 
gation. From (he combined progress of these departments of 
human knowledge, many new and interesting discoveries in dis- 
tant portions of the earlh's surface have of late years been 
made, and their esact position determined with considerable pre- 
cision. When this is admitted wiih regard to the more distant 
countries of ihe globe, it is naturally to be expected that thd 
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, exat^t jNisition of Ihe vurious important points, and the truecon- 
ibrtnation of our own shores, would be accurately known. 

This, in reany instances at least, is far from being the case, 
aud that, too, in the track of the most extensive shipping trade 
in Scotland ; I mean the river, and more especially the Frith of 

J Clyde. 

, My attention was drawn to this point lately, when I resided 

^ V diort time in the island of Arran. During the month of Au- 
gust last my friend Mr George Atkin and I examined a consi- 
derable portion of the sea-coast of that romantic island, with re- 
gard to its geological structure, and its botanical productions; 
while at the same time it was thought that latitudes, longitudes, 
and elevations of the more prominent mountain ranges above the 
mean level of the sea (subjects which should always, if possible, 
be combined) would also contribute to render any account of 
uur joint labours a little more interesting and satisfactory. In- 
deed, if the relative positions are not well fixed, any geological 
survey of Scotland, as that proposed by the Highland and Agri- 
cultural Society, will not be very satisfactory, as it is difficult to 
trace the directions of the strala correctly across the country 
without being misled, or drawing, perhaps, erroneous conclusions, 
tta I found by experience some years ago in an attempt to trace 
a section across the country from Inverary through the moun- 
tains about Glencroe, Bcnlomond, Aberfoyle, Stc, towards Stir- 
ing. This I intended to carry across the country from sea to 
sea, though I have not as yet had either leisure or opportunity, 
hut may perhaps resume it on some future period. Indeed the 
expense attending such operations is, in my case at least, one of 
the greatest obstructions. The Highland Society no doubt 
offer a premium of about L. 50 for a geological survey of any 
part of Scotland uf about 200 square miles, that is, a country of 
about 14 miles square, or about 20 long by 10 broad. Such a 
reward may be very good for an independent gentleman, who has 
■e and inclination to pursue such researches, or for one whose 
professional pursuits are Hkely to direct his attention that way, but 
for any other, I am afraid, the temptation will not be sufficient. 
It appears to me that iheie is no reason it should. I have lately 
learned, on authority which I think may be trusted, that M. 




H. J. De La Beohe, the author of several excellent worki n 
geulogiy, is now employed on the southern counties of Eaglsni 
He has, I have been informed, completed a geological survey of 
Devonshire, and that of Cornwall is considerably advanced. 
These counties have, many years ago, been surveyed trigon* 
metrically, by the Board of Ordnance, nt the public expense, and 
this survey, loo, and the engraved maps, are also corrected 
the present time, at the expense to the country of about cm 
thousand pounds antmallif. 

Again, there are, I believe, about 1200 men now emj^yed 
on a survey of Ireland at the public expense. The great 
angles' were all completed some lime ago, and the sulwrdmlt 
ones, together with a complete survey with the chain, are no* 
in progress. Some of the engraved maps are ali-eady Snisiied 
and on sale, and those of the whole country, in the course of I 
few years, will be compk-led. 

Is it fair and equitable that the claims of Scotland alone should 
be entirely overlooked ? Was there no friend, no representative 
of the inteiesi of Scotland connected with the Goverraent, lo 
urge her claims when the trigonometrical survey of this coun- 
try, was postponed, and the surveyors transferred to Ireland? 

That these are not exaggerated assertions, I now shall attempt 
to prove by the state of our map^;, charts, atlasses, and the n.*- 
corded latitudes and longitudes of some of the mast important 
points of the sea coasts of our country. 

In Headtick's View of the Mineralogy, Sec. of tbe island of 
Arran, its distance from the nearest point of the island of Bute 
is said to be about twelve miles. In Mr John Paterson''s account 
of Arran, published among the Prize Essays of the Highland 
Society, this distance is stated at about nhu miles. In Thom- 
son's County Atlas of Scotland it will measure above sin: mUes, 
while in the Scottish Tourist's Guide, the same is given atj&w 
miles ; that is, the same distance is given at twelve miles, nine 
miles, six miles, and four miles ! ! .' 

Tbe following is a specimen of the varieties in the latitude and 
longitude of Pladda Light, near the southern shore of Arran: — 
Norie'a NavigHtlon, IBM, Lat 65=33' 0" N. Lol^. 6° 4' V'W. 

TUynn'a Nautknl Tahles, 1826, S6 30 6 4 
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1,'Xiie difterence of iho cictrpmea of latitude vapy from 27" to 
'G 27", and those of longitude vary from 12" to 3', 
}ij The folloning are a few of |he ]mpition3 of AUsa Craig :- 



Norie, 1B35, Lat. 5S° 17' ff" N. Long- 5° I 
Lynn, 1825, 55 IB H 5 ( 

MnrkaVi ISH S5 15 () 5 1 



Here the differences of latitude vary from about 1' to 2", and 
the difference of longitude from 1' to 7'- It is clear, too, that 
tlie true distance of Fladda Light, dv£ north from Ailsa Craig, 
is Iff 20", while some of these positiODS give IS' N. and 3' of 
longitude E., &c. From these few comparisons, therefore, it is 
manifest, that, in ihkh weather dvring the day, vessels making for 
the Clyde are in no little danger, espepiaily towards the evening, 
ill the'winler season, wheti the days are short, anAjuat before 
the light-houses are-lit up ; because ships may be close in shore 
while they expect to hij five or six. miles from.it. Before they 
discover their mistake by the light-houses, especialfy in blowing 
Weather, it may be too late often to avoid the (lunger. Nefr 
surveys of the coasts are therefore more necessary than additional 
light-houses. 

The large map of Scotland by Arrowsmith, from Dr MacCul- 
loeh's observations, coloured to shew the geological character of 
Arran, along with the rest of the country, and sold at L. 5, 5s. 
partakes of the same errors liere, and is therefore totally until 
to tr^ce the connexion qf the geological features of Arran with 
the opposite coast of Ayrshire, ilule, and Cantire. In the re- 
cently published map of the basin of the Clyde by Mr Knox, 
the same erroneous positiotts in the Island of Arran are obvious- 
ly followed, while a dotted line, drawn directly south from about 
KilmoT-y. instead nf from Fladda Light, indicates the course and 
distance Ifi' to Ailsa Craig. In some of the recently' published 
map*, se vera t t»f the more glaring errors are corrected, though 
much is yet required to make them perfect. 

Duria^.-lhe short time, previously alluded to, which I ;5pent 
in ArraB^'J made a few observations with a six inch astroDomi- 
cal circle of Kater's construction, made by Robinsuii, with' some 
impKt»«iWiiiR' snggested by myself. lb has three v'tfifiieps,' b^h 
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providad with a tdooope haviiig wtmgnipmg poMn of jioH 
twenty end thirty timet. To thie I had adUed a c hn aeieidg 
kindly lent me by Mr Robert BfyMm, wUob p trfatm ed waj 
satisfactorily.* 

The chronometer was compared with the obse rvato ry dock M 
Edinburgh on the 1st August 1886^ snil iris rrsrtlj laii iiaiiifi 
fast of mean tune at noon, with a dmly rate of three seeoadi 
gmning ; consequently, the error was 1 minute 1£ eeoonds fist 
for Edinburgh time^ on Friday the 5th of August^ the dqr ep 
which obeervauons were first taken to obCmn the ladtodeaid 
longitude of Broddidc Bridge near Jameson^s uin in Amn. 

The metn litltiids bj sevenl series of obsorfstlons both to the aartfc ssi 
touthofilieaeiiitb, WM . fT «•' If K 

Longitude bjchronomet^, 20' 433^ in tfane, or a 10 #4 W. 

The positioii of Broddkk Ctstle, the test of tiie IMbs of ' 
Hsmlltonin Anmi^tnfenedftomtfasss^wffltenssi^y 
inktitiKle M aS 4S 9. 

Longitude^ SO' 48^' in time, or 5 10 48 W. 

In like manner, the position of Lamlaih diuidi wm detsr- 

mined to be in ktitnde . M SI a| N. 

Longitude in time 80' Sl.y' . O a 7aiW. 

These were all the points I had an opportunity of determin- 
ing by observation directly, and the final results are probably 
within a few seconds of the truth, both in latitude and longitude. 

By the existing maps, such as they are, and a few angles 
taken by a pocket sextant, the position of Pladda Light and Kil- 
mory school were inferred from these. 

Pladda light, Lat 65* 26' 34"'. North Long. &* 7' ^ W. 

Kilmory school 65 26 40. North 5 14 W. 

The former agrees very closely with the true position already 
given, and it is probable the latter is not far from the truth. 

The following are a few heights determined geometrically by 
the circle above the mean level of the sea : — 

Goatfell 28SSfeet 

Benoosh ...... 3598 — 

Muildoun ...... iisa .- 

* It was with the same chronometer that I made the observations on the 
solar seUiMe wliich happened on the 15th of May hist 



Iftifti in the Frith of Clyde. 2S*' 

These are a few of the observations which I was enabled to 
make during my short stay in Arran, as far as regards position. 
The others must be deferred to some future opportunity. 

I may adil, however, tlial from a paragrapli which I sent to some 
of the Glasgow newspapers on my return, slating a few of these 
glaring blunders, I have the satisfaction lo learn that on a petition 
or memorial afterwards prepared from those interested in the pros- 
perity of the trade of the river Clyde, Government have engag- 
ed to send a competent engineer to survey the Frith of Clyde 
and part of the adjacent lochs, and I should be happy if these 
remarks would draw the attention of men of influence connected 
with Scotland to memorialize Government to induce it to grant 
a tenth part of those employed on the Irish survey, that is, ISO 
men and officers, to continue the survey of Scotland, under the 
able superintendence of Colonel Colby, where it might be thought 
most advantageous for the prosperity of the country, and bene- 
ficial to its maritime interests. 

64 South Bridge. W. GALBRAITH. 



On the Geography and Geology of' Northern and Central Tur- 
key. Part II. Geology. By Dr A. Bouk'. Continued from 
page Gl. 

The crystalline slaty rocks occupy an immense tract of 
country in European Turkey, as they form the following chains, 
viz. the great ranges of the Tschardagh and Despotodagh ; the 
Perindagh, with the chains north of Seres, and east of Istip ; 
those of the Chaladian promontory ; those between the Kuta- 
chulc Karasu or Perlepe-Bitoglia basin, and the lakes of Och- 
rida and Castoria ; the Pindus ; the Olympus ; in Servia, the 
Jastrebacz, the Temnitscha-Planioa, and the western borders 
of the Morava valley higher than Tagodin ; and in Wallachia 
the chain separating that country from Transylvania and 
the Bannat. These rocks also, chiefly under the form of mica 
or talc slates, occupy considerable tracts between the Timok 
valleys and the defile of the Danube ; then west of the Pristina 
plain; around Eacsanit: ; in the Karadagh ; around Egn- | 

Palanka ; between that town and Karatova ; south of Eosten- i 

dil ; in the hills between the basin of Bitoglia and the TacKes- 4 
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na : aifdy hatljr, at Kesaidik in flie Haeinniy'itttd'iptdbd^ fv- 
fher to the «mC on the MniAeirn ride of tBak'idiiih:- ' ' - - 

Thoie primaiy rock^ calkd by some airtfablntriaiflSSMr'n^ 
(see tsy 6bMkf dbf Qeolague Vcffiajgeury^oca^ ftBBk^jiJnJieni^ 
in EiMypeihi Turkey than the crydUllme fd^ 
TtMMi p^dluaUi' is, Hke tfie Iberic on6^ ieUeftjr ccj a ajk iet J 'of 
<fld fonAittionii, iknd niay be described iii a ginf^p^ df -Very tnii^ 
dent idaiMls. Among the transitibn rocb^ thettein^'two iA 
which it is not always easy to disdiigdish; die one blder, and 
composed of slates with quartzote rbck^' soibe inicacdbua, tilt 
cose, 'lind arenaceous rocks, and a few compact or aenii-gnanthlt 
litoiestohebeds ; the other newer, and composed* of' g r tfy i^ iid tc^ 
gr^ywacke-slate, sandMone, conglomonte da[t^ and l hnieft ( ii]fe 
m the compact state, and more fossiliferoiis! ' 

This last formation constitutes the whblie mass oif hilli'ifl 

central Seryia north of the Servian Morava, as also the Gelin; 

__ * • * ' 

the Eosnik hills, the Eopaunik group, a part df tlie NoVibakiir 
district m Bosnia-; the hill Vrenie between Nov1HuEi{e'ii££l*aie 
Ibar ; a part of the hilly district to the east of the. basin of 
Pristina ; and, lastly, it appears iu the Balkans. The ythei^ 
or older transition rocks, are to be found in the^noAt^west por- 
tion of Servia ; in the hills of Goliesh between" £he Mitrdvitza 
and the White Drina (the Goliesh) ; in the district of Ebias- 
chin, near Pristina ; in some parts of Mcesia Superior )'iiti'the 
hills west, of Gdfadartzi in Macedonia; and proll^bly sbo dn 
the Balkans. ';. 

These last rocks, having only experiebced some sligfaftigne- 
ous chaijiges in the neighbpurhood of plutonidtnasses, establish 
a kind of transirion fropi the true recent greywacketoltio'tal- 
cose, and micaceous crystalline slates like those of tbe.Tsch&r* 
daglLc In the su][>(xrdin^tj& limestone beds I found only encrt 
nites and indistinct ppljpier^j as at Rabocsevo, sQutll^:of;'Bd. 
grade; yet the lime^t/^^ iPASses are sometimesrv«iry lai^^,as 
on the road from U^kub XA. i^^kandel^ or b|l the toad be^ 
tween Gfifadartzi and JPerlepe. Three «tr four. leases' £*om 
Gafadartzi, a blackish . or. gi^^yish' cotn'pact':'liniesto6e:'formii;a 
smaltcl)^!^ running ^f..-:*S•^ (the beds ruhnipg;Nl— ^SiianddippBlg 
^^ !tKgH#Qgl^^o tb0 £.)^;4nd crossed :by a deep-fissur^firadi 
9'!rt9!l^«fir4^tj'lMk«kb.^eEe is a greyish com]ifik;t litneefton^f; 
'♦ the distance of four leagues from that city the road to 
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I Kalkande passes through a defile, running E. — W., and situ- 
ated in a small granular whitish limeBtone. This reminds one 
of the geology of Greece. 

On the Nevljanska-Ricka, between Radomir and Scharko^, 

I I also observed masses of what I should be inclined to consider 

I as the Same limestone and slate ; but the vicinity of secondary 
limestone seems to make it sometimes as difficult there, as in 

I S.E. Carinthia and Carniola, to claisify witli precision all the 
limestone masses the traveller may meet with, One might per- 
haps also unite with these the compact limestone associated 
with slate and qiiartzose conglomerate, in the Kosnaj hilla in 
northern Servia ; and that of the Maidan-pek district, which 
is traversed and altered by sienite and si eni tic-porphyry dykes, 
were it not that these slates, Sic, like the same rocks in the 
Bannat, have too much of a crystalline, slaty, and talcose struc- 
ture. 

These deposits possibly correspond with some of the oldest 
members of Murchison's silurian system. The greywacke for- 
mation (classed by me among the newer primary rocks) occasion- 
ally contains a limestone filled with petrifactions, and is probably 
of the same age as the rocks of the Eifel. The greywacke is, 
like that of the Harz and the South of Scotland, composed of a 
baas of clay-slate, which includes fragments of clay-slate and 
quartz and scales of mica. A good example of its limestone is 
found at Divostin, and in the valley S.W. from the convent of 
Vratschka ( Vracsa), 2^ leagues from Kragojevacz in Servia. Its 
(flours are grey, blue, red, and brown, and it contains encrinitcs, 
caryophyllea;, astreie, fungites, and other kinds of polypiers or 
corals, as well as some indistinct bivalves, a turritella, and a 
small patella, or a univalve of some genus of Lamarck border- 
ing on the patella. M. Viquenel found an eckinoderme in the 
limestone slate. At Kosnik, in S. W. Servia, the same lime- 
stone presents itself, with many madreporic-hke fossils and en- 
ciinites. The greywacke also includes some limestone breccia, 
as near the convent of Vratscheftiitza at the eastern end of the 
Rudnik' Hills, and near Verbovnitz not far from Dubnicza, 

I am inclined to regard those old and new primary deposits 

as the masses which, for the most part, have been altei'ed by 

inean Ileal and plutonic agency, so as to give rise to the 
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greatest ixjrtion of the crystalline slaty rocks of Turkey. In 
the first place, it is a remarkable fact, that all those last contain 
limestone beds, generally of a granular texture, or in the form of 
dolomites ; and, even as in Greece, these nodular shaped masses 
are of considerable extent ; as, for instance, in the Karschiaka 
hill, near Uskub, between that city and Ealkandel, and along 
the whole range of hills between Trojak and Perlepe. Now, 
in this last range, a beautiful white dolomite, forming the hill 
of Kosak and other eminences, is contained in a green talcose 
mica-slate, with a slight admixture of felspar, and this St Go- 
thard-likc dolomite is in intimate connection with other similar 
masses of blackish or whitish compact or semigranular lime- 
stone, which are associated with clay-slate to the east and west 
of this dolomitic deposit. The greatest plutonic action has been 
upon this last and the neighbouring slates. 

In the Tschardagh range the same thing is observed. Vasst 
masses of argillaceous slates, as well as chloritic or talcose rocks 
more or less decomposed, and even sometimes altered and dis- 
coloured by acid vapours, or mixed up with ferruginous matter, 
envelope or include bed-like ovoidal masses of limestone, which 
is partly granular, partly compact. These last seem to form 
the summits of many hills, as the Kobelitza near Ealkandel, 
and present the greatest analogy with the position of many of 
the limestones of the Pyrenees. I have no doubt that future 
observers may find in these limestones, in the vicinity of erupt- 
ed masses, some crystallized minerals like those of the Pyrenees. 
The (juartzose conglomerates have been occasionally changed 
into quartzite, and those chloritic or talcose rocks, which con- 
tain little quartz, have been converted into varieties of talcose 
gneiss, or at least something resembling it. 

In the Earadagh and the hills of Eacsanik, some cipolin or 
micaceous limestone beds, are to be seen ; and we have already 
mentioned the occurrence of a great mass or bed of white gra* 
nular limestone and dolomite in micaceous slates, quartzites, 
and clay-slates at Eacsanik. 

Granular limestone also occurs in the more altered primary 
rocks ; those which have been converted into gneiss and mica- 
ceous and felspathic slates : for instance, l)etween Tagodin or 
Stiple and Eukurovacz or Eragojevacz, in the Perin-dagh 
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south of Djuinaa, or more properly above Siribin, in the Rilo- 
planina, a quarter of a league, and three-fourths of a league to 
the east of the large and beautiful convent of Rilo. Crystal- 
lized minerals occur in most of these limestones ; the plutonic 
action having been complete, varieties of hornblende and augite, 
tremolite, actinolite, green augite, garnet, idocrase, &c., have 
been produced, as I shall afterwards mention more fully in 
speaking of the granites. 

Turkey lies in the Mediterranean zone of Europe, so that 
we could not expect to find there either the old coal deposit, or 
the secondary series of rocks which characterize the middle 
and N. VV, part of Europe. Indeed, I only found my great 
alpme and Mediterranean icddish arenaceous and calcareous 
^rmatioit. The rocks consist of reddish or greyish, very mi- 
caceous slatesj sandstones like many of the trias, some conglo- 
merates chiefly of the quartzose kind, rarely with fragments 
of slates or older rocks, and compact or somewhat fetid lime- 
stone, which occurs in three or four thick beds. I had occasion 
to observe this formation on both sides of that vast dos d'ane, 
formed by central Servia, Moesia Superior, and central Macedo- 
nia; but 1 could not discover any fossils in it. Between Novi- 
bazar and Tpek, after having passed the clay-slates of Vrenie, 
in the upper part of the Ibar and Eolaschin, we begin to find 
quartzose conglomerate, and reddish or arenaceous slate, be- 
tween Kaludra, Meleja, and Petzkij. At fast, before commen- 
cing the descent of the plain of the White Drina, the slate is 
distinctly seen covered by compact limestone, then by quartzose 
conglomerate, and afterwards by an immense deposit of compact 
limestone, which constitutes the Kurilo-planina above Scher- 
koles and to the east of the plain of the White Drina, as also 
the high picturesque hills above Shetskevok and the high sum- 
mits to the east of Breniatz ; in short, the greatest part of the 
group of hills N, and W. of Ipek, The alternation of this 
limestone with conglomerate, reminded me of a similar one in 
the valley of the Enns near Lientz in Upper Styrja. 

At Castoria, subordinate to a vast deposite of greyish com- 
pact or semi-cry a talline and dolomitic limestone, there occurs 
an alternation of greyish-black and reddish slates, with quartz- 
: conglomerates. I do not know if these areniceouft xw^a^ 



i 



«i tm.nb to be BiM».<pd»dctoA i^^»ltfa4 tiBHipi ll |>^ .,MaBi^ H 
fima die w iifc fito xideraB *M=HMnrf -fP'Tlrnfrji rtr JnJJm tljiii 
otak dC the rwMMwhiJiiMriBA) Aate ii>wte jbo1>to<i(Mlfce* 

Ilk ujialh^uitefm,^^^ 

Baiija some leagues in a northerly directiofa^ :§rgrvAg tl|^TUM|l 
part <^ all. th^ lulls. OD ihtbrmtl^mhjtld^di lihmiNw^ 
Thence, lit is koown't^y fUeftd iM:teuai*an4HbJinri<;ttllK 
Shiiova bill <m the BasaVa; Tint if it nhl^Twiblr ti riffain MuBjij ii j 
a« betwctrn'Krimk and. the eonyenjt caHed.B'tfetapetlBBy'lrlifln 
xt'ttmM^riftaieaui covered wiChaithidL fiM«rf;^^.. lit dthcr pliwin 
U IB ooneealed faf the allhVial toil^ orthe aaooadair^ lima a t mi fc. I 
aUoffonnddt in the Bannat on the. JQbuinbe^ ezteBdiog ia Steuttv 
dorf».;i]fear Qraviiaa; hx^Aem hmt^modaiti^ liBl&.trae.^Mift ^ 
U^gihdt$9')!CpMaktm£ero}^ (Ifllast)^!and'BMn vitkmi joU 

oaaly de|)Qait^ .idiich' fiirniflhito.Lan esoellent oaUngf coal; at 
Steiiierdokfl;-: r/ ^.-i .-.!;■ ■■;-r;, , .,:■.:*'?.': if': .-. -^Jo . 
■ The: aiQderpoiilaon of seooitdaiy lifl^^rix)^ 
secondaiyfortliatian.is: best seen atSI^' Ie^pi€iBi'(eBttiofi;9jriBdR,f 
on the ascent cif a bill over which the.'rQed.toSojdiia paaass, 
and where there are two Karavi^ or stations) fbr gi^ icannea. 
The beds incline to the E. and S^B. at an angle of 45% and 
dip under the compact limestone, which formsf the upp» parts 
of some hills in the vicinity. Two beds of compact fetid lime- 
stone occur in the lower part of this.series, of slaty and quartz- 
ose sandstones, some of which are not unlike the iriaa rocks 
of Germany. 

The lui8 and Jurassic limestones are represented in Turkey 
only by a great deposit of. compact whitish,, greyish, yellowish, 
and reddish limestone,. as is the ci^sc in the whole Mediterra- 
nean zone of Europe : the best exaniples which occur tp me, 
are those on the road froin Sophia to Tagodin. :This formation 
constitutes .the whole ofj that vast find singular cavity through 
which flow the' Nissaya^ and itS' tributariesi'tfae Sukava^ the 
Nevljandca-rieka, ithe Xukanitsobkb^rieka^' 8ni. Vi'It'ralso forms 
the hills separadng .that part of the MG^atva oralle)r:lBetkiireen 
Nissa and .'Kopri hotb, the valley of the Timok, particularly 
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the Ktan, three leagues to the north of tlie Servish fianja. 
Farther north it forms the great Omelijska-Planina, and bounds 
the tertiary itiolasse of Timok and its tributary torrents to the 
east, as well as to the west and south, by fortning the Vratar- 
oitrzs-Planina, wliich extends to the pass of the same name on 
the north of Gorguschevatz. 

In these countries, the 'limestone does not vary much in its 
testnre cm- colour, which is chiefly greyish or whitish, seldom 
reddish or yellowish, but it exhibits some vaWety in its fossils. 
Sometimes it is distinctly oolitic. Although the compaqtness 
of the Toclt often prevents the organic remains being visible, 
y«, at otiar tnne=i indistinct traces of them are very common, 
abtl in partitulat- beds the fossils are well preserved, but diffi- 
cult to extract from the rock Two leagues south of Schar- 
koe, oii the bukava, the whitish Hmeatone is full of encrinites, 
and bival\e and iraiTalve shells in fragments: this rock is pro- 
bably only a prolongation of the beds observed to the south, al- 
teniating with some slaty rocks upon the Lukanitscha-rieka and 
NevlJBOska-rieka. The position of these last limestone rocks is 
rather doubtful : they are sometimes oolitic, and full of encri- 
nites, various corallines, terebratula?, &c. Some spots seem to 
be still more rich in fossils. In crossing from Nissa to Gorgu- 
fichevatz, I observed between the inn of Male Titnok and the 
highest part of' the plateau to be crossed to the north, that the 
limestone contained so many Encrinites, as well as the Ostrea 
cristata, and species otAsfrea, CaTtophyllia, Cardiuvi, Trochus, 
Eciimodermes, &c. that it was not unlike some of the rocks be- 
longing to the coral rag. I searched in vain for belemnites ; 
but 1 hoj>e to be able next year to make a more extensive 
collection of Turkish Jurassic fossils. 

In Western Turkey the whole group of hills between Bosnia, 
Novibazar, Ipek, and Montenegro is calcareous, and composed 
of a limestone which is greyish or whitish, seldom reddish, and 
much like that of the secondary Alps. Some marly slates are 
interstratified here and there ; but I have not heard of gyp- 
sum or salt being found in it. Fossils seem lery rare ; yet in 
ascending from Ipek tlie Peklen hill, we meet at no great height 
a bed full of a species of h-ocardia not unlike my /. Car'm- 
tftiaca (See Mem. de la Soc. Gcol. de France, vol. 2, (jatt I, 
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. 47)' It is iiionit probable that this formation extends Ear inb) 
Boenin. forming, in particular, the cliains between the Bosom 
and the Verbas ; as it mak(.'3 its appearance in Croatia, and at 
the chains have all the same direction N.W. — S.E.,it must cross 
the whole of Bosnia. It is even piiasible that the Szokol plutn- 
biferoiis limestone in Western Servia, if it be not a transitioD 
rock, may also belong to this extensive formation. 

In South-western Maceilonia there are a great number of 
chains of compact limestone, which may also possibly belong to 
the secondary rocks ; as around Castoria, between Castoria and 
the Pindus, to the south of Castoria, between Fiorina, Vodena, 
and Sarigol, and probably still more to the south in Southern 
Albania. In Turkey, as in Carniola and Southern Styria, the 
vicinttv of primary (transition) rocks to great limestone masses, 
as well as also to the Jurassic limestone, renders it difficult to 
distinguish between them, and for that reason I am unwillitig 
to assign a precise age to those compact limestones. I observed 
them west of Radomir, in the Wistoka hill, west of Sophia, in the 
Koniavo hill north of Kostendil, in a hillock isolated in the 
midst of tertiary molasse between Kosnitza and the Dubnici^ 
vineyarda, as also near Niemele on the road from Gerlo to 
Scharkoe. In this latter place, as well as in the Upper 
Nevljanska-rieka, the limestone is associated with slates resem- 
bling greywacke or even day-slates, as also with arenaceous 
slates of a greyish or reddish colour, and sandstones. These 
limestones, bke the Jurassic, occasionally form singularly shaped 
bills and small defiles, and contain caverns. Small caverns are 
also to be seen between Sophia and Nissa ; and in the Ipek 
chain in Albania, large bodies of water sometimes issue out of 
the caverns. 

The great chalk fdrtnation qfSuulhern Europe is also found 
in Turkey ; it is already known that the hippurite and nummu- 
lite limestone, together with compact limestone, as also dolomite, 
and sandstone or marls, constitute, not only Dalmatia, but also 
a considerable portion of Western iJosnia, Montenegro, and 
Western Albania. We saw this formation extending from the 
Scutari hills to the middle of the White Drina basin near 
Drsenik, and thence to the east as far as Iglareva, fbrining 
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small^feAu« covered with oaks, or as barren as those of Dal- 
'matia and Istria. 

In the very ancient basin of Novibazar, we meet with a vast 
deposit of greyish marly sandstones with coaly fragments o,f 
vegetables, and interstratified with grey marls more or less in- 
durated. It appeared to us that these slightly incUned masses, 
dtuated to tfie N. and N.W. of Novibazar, belonged to the 
lower cretaceous formation or green sand, and were distinct from 
the transition-slates and greywackes of the lower part of the 
Raschka and Ibar. We were confirmed in this idea by the 
discovery made at Mekinie, one and a-half leagues S. W. of 
Novibazar, of hippurite limestone with a great many cll-pre- 
aerved hippurites, chiefly of two species, (H. cornu pastoris, 
H. vaccinum), identical with those found in the Alps of Salz- 
burg. It appears difficult to account for the presence of this 
deposit at Novibazar, otherwise than by considering it as a local 
one overlying older formations ; for, as the surrounding hills 
are very high, I cannot see how it could estend thence into 
Western Bosnia. 

. In crossing rapidly the limestone hills between Kalguilar 
and Telovo, in Southern Macedonia, I found limestone rocks 
with various coralline bodies, which I thought might be hip- 
puritic limestone. A league to the west of lake Telovo, I 
met with calcareous conglomerate, and black slaty fetid marls 
like those of the lowest cretaceous system. But as my journey 
was unfortunately too vapid, I only give this as an indication 
for future travellers, and shall pay it proper attention on a 
later occasion. 

For the same reason, I shall not assign an age to the se- 
condary dolomite and compact limestone between Kalgiular 
and Ostrovo, and at Kdsele, Near Belgrade, 1^ leagues from 
that city at the entry of the valley of Toprad, I found a patch 
of compact hippurite limestone, with smooth and striated tere- 
bratulae, encrinites, and polypiers ; but here the hippurites 
were broken, and not in their original situation as at Novi- 
bazar This small deposit, together with some similar ones in 
Southern Styria and Carinthia, leads to the presumption that 
Hungary, perhaps even Sclavonia and northern Bosnia, may 
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contain some of the same kind Indeed, it wpiJd te jKltiirii- 
able if, in Hungary, a country containing so mpch CMfu^Ooom 
nununulitic limestone, as in the Bakonywald and neof JPesti 
bippurites should be entirely awanting. I also saw ifk .B<t 
grade a reddish coarse marble like the Italian Sfaglia, and die 
well-known marble of Dotis in Hungary. I was told that jt. 
came from Eastern Servia,— Can it also be a chalky rpck? 

Next year I shall visit the secondary limestonea of Q^IU^k)!! 
and the Dardanelles, the age of which my travdliiig .oo^ 
panions haye perhaps) already determined. 

A yery large portion of European Turkey oonaiaU of theM^ 
tiary series. The greatest basin is Ihoi qf WaBaekia amd Bid-' 
gariuy which is filled up with marls partly saliferous (datina)^ 
molasse sands, and some limestones with shells. In lower Bjal- 
garia and the Dobrutscha, a vast deposit of this kind seems to 
predominate, which in many places renders the. country hjlly 
to the banks of the Danube. This formation extends. to aO 
the great annexed basins, as those of the Wid, the Isker^ the 
Timok, &c. In this last I found, near 6orgu.schevat2^ aigilla- 
ceous marls with bivalve shells, as also inclined molasse btds. 
Tertiary shelly limestone occurs near Negotin, 

I was very anxious to determine if the tertiary sea bad ex* 
tended from the Bulgarian basin to that of Servia. The most 
likely place I could find for this supposed connection, is be« 
twecn Nissa and Gorguschevatz, being the lowest part of the 
chain from the Danube to Sophia. Indeed to the N. E. of 
Nissa, the limits of both basins come very near each other (on 
some miles. Yet I could not find the molasse beds extending 
from one side of the secondary limestone ridge to the other, 
although the sandstones were to be seen at a slight elevation 
below the low pass at Grenada. Farther to the north I twice 
crossed the chain, but found an ancient communication to have 
been quite impossible, the ridges of secondary limest<Hie b^g 
too high. I therefore conclude, that, if no connexion existed, 
the Servian Sea was separated from the Bulgarian one, only 
by a very small ridge in the neighbourhood of Nissa. 

The basin of Sophia is another great subordinate portion of 
the Bulgarian- Wallachian tertiary basin, and was only separated 
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by a pretty narrow ridge of limestone and other old rocks from 
the great tertiary basins of Kostetidil and DubnJcza, and Tatar- 
Baatrdschik. Alluvium forms hs bottom, and molasse with 
bituminous wood is found in it. 

The greatest part ^Servia north of the Morava is tertiary, 
the country consisting of small, smooth, wooded hillocks, 
and fertile valleys or plains near the Danube. The primary 
rocks ftransitiott of authors) are only seen in the highest hills. 
We can distinguish the tertiary formation of Servia in the fol- 
lowing localities, viz. the lowest region of the Drina, the great 
tertiary gulf of the Kolubara, Lipla, and Turia ; the other 
I gnlf of the Morava from Saemendria to Stolacy, and extend- 
ing far to the west in the direction of the Tesaawa, Limovaty, 
river of Kragojevacz, Levazna, and Kalenska-rieka, as also to 
the east by the Pek, the Mlava, Ressawa, and Ravenatz. All 
these gulfs were once parts of the great Hungarian tertiary sea, 
in which there appeared as southern promontories, the hills be- 
tween Maidan-Pek and Ressawa, the Avala hills, with the 
Kosinai and Palkovitz, &c. To the south, the Morava is sepa> 
rated only by a short defile of a league in length, cut in gneiss 
between Stolacz and Jassica, from the somewhat higher Pluvial 
and tertiary basin or plain of Kruschevais. This last extends 
to Tschatschak, but diminishes considerably in breadth. It is 
also connected with a still higher basin, that nf the Rasckina, 
which is pretty extensive, and filled up chiefly with marls and 
calcareous rocks, with or without fresh-water shells and lacus- 
trine deposits, as at Osretze, Riberia, and Bruss. At Bobota 
we observed impressions of plants in the marls. This deposit 
overiies grejwacke. 

Another condderable basin, also higher than that of the Mo- 
rava, extends from Turkish Banja, near Nissa, to Bulovan, 
and along a part of the course of the Morava and Toplitza. 
South of Niasa it is alluvial as well as tertiary, having marls 
and molasse with sands above, and lastly alluvial loam or loss. 
The Nissava cavity, with its two natural dykes, the one south 
' (rf Banja, the other 1 i league north of Scharkoe, is only filled 
up with alluvial matter. At Mustapha- Palanka it forms a 
1 vant triangular plain. 
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The composition of the northern Servian tertiary baan ii 
identical ndth that of Southern Hungary and the Bamiat. The 
inferior rocks are argillaceous marls, or molasse with aandj 
marls, then sands and sandy marls, with some conglomerate 
and calcareous beds containing fossils, such as Cerithium, Car- 
dium, Venus, Concheria, Trochus, &c. I may mention as exr 
amples, the sections at Vischnitza, Grotzka, E. and S. of Bdr 
grade, llakovitza, Raila, Schabari, Kragojevacz. Coralline 
limestones, like those of Syrmia and the Lieithagebirge near 
Vienna, are also to be met with, particularly in those parts 
bordering on the Danube, as at Vischnitza, Belgrade, and south 
of Sau. In the upper part of the basins, where the influx of 
fresh water must have been greater than elsewhere, one some* 
times observes whitish or greyish marls containing Cypri$t 
Planorbis^ Faludinaj Lymnea^ and Concheria (C. spaAulaia)^ 
as at Relnitza, and on the shores of the Mutnitschka-rieka, 
near the monastery of Svetapetka, W. of Parakin-Palanka. 
To the SW. of Kragojevacz' I also found marls with Cy- 
pris^ and in the sandy marl a whitish coarse limestone, with 
many impressions of the Concheria triangularis (Partsch). 
Lignites are met with near Semendria and Miliova, at which 
latter place Planorbes occur. 

The Kossova-Pristhia basin is situated pretty high, and is 
evidently the site of an old lake, of which the bottom is now 
alluvial, and the sides are covered here and there with marls 
and a conglomerate having a calcareous cement like that of 
many fresh-water limestones. 

The Kostendily Dubnicza^ Radomiry and Dzumaa basins con- 
tain only molasse and marls. These arenaceous rocks form 
considerable ridges between Dubnicza and the Radomir and 
Kostendil plains. One of the ridges between Kosnitza and 
Verbonitz surrounds or covers old compact limestone hills, 
and the Strymon flows through a rent running N — S. in this 
molasse, from Kosnitza to the confluence of the Dubnicza river 
with the Strymon. 

The molasse is inclined to the S.E., and some coarse con- 
glomerates are seen on the sienitic rocks near Kosnitza, and 
between that place and Shetirtza. These last are partly hori- 
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zoQtal. In the middle part of that basin I found, north of Po- 
bovdol, three thick beds of bituminous wood, interstrati6ed 
■with the marly sandstones which are there of a granitic ap- 
pearance, and somewhat resemble the granite of Eostendil and 
Rilo. Dicotyledonous wood and some boggy gramineous plants 
are found in it. One peculiarity of this molasse is, that it 
reaches to considerable heights. M. Viquenel found it at the 
top of the Koniavo hill N. of Kostendil, and I saw it forming 
the hills N. of Pobovdol, then those to the E., NW., and W. 
of Dubnicza, and extending to the vicinity of Dzumaa. We 
cannot say if the elevation, which amounts to from 1500 to ^00 
feet, is the original one, or whether the deposits were elevated 
at the epoch of the appearance of the neighbouring trachytes. 

The fact is, that varieties of molasse or tertiary marls are as- 
sociated at a high level with trachytic conglomerates, between 
the plain of Kostendil and the valley of the Egredere. 

IMarls are very abundant near Dubnicza, where they form 
the soil of beautiful vineyards. In the basin of Radomir there 
are calcareous conglomerates and travertines, with some lacus- 
trine limestone, including Helices and Planorbes, as around the 
town of Badomir. I consider these to have been deposited 
from a mineral spring which formerly issued from the adjacent 
limestone hill. This hill still affords large springs of excellent 
fresh water. Alluvial loam or loss also occurs there in the 
hollows, and on the banks of the Strymon. 

In the basin of Dubnicza the alluvial deposits acquireagreat 
thickness and height; they envelope the ridges of limestone 
north of Dubnicza and Kostendil, and extend all along the 
base of the crystalline schistose Rilo-Planina, as also along the 
Perin-Dagh. A small platform is thus formed all round the 
northern and western part of the Rilo-Planina and Eastern Ka- 
ratova hills. This old alluvial formation is merely the result of 
the continued erosive action which took place at the end of the 
tertiary epoch ; for, at the entrance of the principal longitudi- 
nal valleys of the Rilo-Planina, we find, behind the village of 
Rilo, a very thick mass of recent tertiary conglomerate in ho- 
rizontal betls, and attaining an elevation of at least 100 feet 
above the torrent of the defile. 
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utly, this basin contains the vast level alluvial plains of R>- 
lomir and Kostendil, and it must have been separated from 
that of Sophia only by a very small stripe of land during tbe 
tertiary epoch. 

The great Vardar Urtiary boMn extends from W, of Uikub 
to Negotin, Istip, Eomanova, and the valley of Shionie (to the 
E. of the last town), and includes small patches of rocks almg 
tlie Pepents to IJ leagues 9. of Kacsanik. Maria, molasK, 
quartzose micaceous sand, and sandstones, are the chief con- 
stituent parts of its deposits ; but the molaase with some cod- 
glomoratc prodominates. On the Pepentz we saw, reposing on 
mica slate, a patch of tertiary argillaceous marl, with traces of 
lignite and impressions of leaves of trees ; it was in beds dip- 
ping to the N,E. imder an angle of i5°, this high inclinatfon 
being owing to some accidental cause. Near Nagoritsch and 
Vinitzi), sand and sandstones are also inclined to the W. at an 
angle of 15° ; but here the vicinity of doleritic rocks fully ac- 
counts for this position, which is also observable farther to the 
E. of Vinitza in sandstones and limestone conglomerates, which 
dip to the E. under an angle of S0° Near Uskub at the Kar&- 
chiaka hill, there is a calcareous conglomerate having an incli- 
nation of from 20° to 85°. 

In the southern part of the basin, the molasse often forms a 
very hilly country, as between Pepelischta and Istip, where red 
marls, along with calcareous marls and some conglomerates, srf 
seen amongst these rocks, always without fossils as elsewhere. 
Deposits, apparently of fresh water origin, occafdonally occur 
in the marls. We likewise observed between Gigantita and 
Istip, and at that lost town, the molasse associated, as in 
S.W. France, along the Lot, with whitish or reddish compact 
calcareous marls, sometimes having a concretionary or pisolitic 
structure. At Istip these beds have an inclination of from 5" 
to 10°; this inclination is also seen at other places, aa they co. 
ver a very undulating surface of older sienitic or primary crys- 
talline rocks. 

The Vardar at Negotin is surrounded by horizontal beds of 
calcareous marls, with many impressions of aquatic marshy 
plants. It appeared to me that these rocks were subordinate 
to the mulasse formation which constitutes a portion of iho base 



Nortltem and Central Turkt\/. 
cf the hills on the right bank of the Vardar ; indeed, we found 
molasse on the road from Gafadartzi to Ferlepe, between Vo- 
S9g6 and Trojak, where it, in conjunction with conglomerate, 
forms pretty considerable heights, some of which are upwards 
of 1000 feet. The molasse also forms the Col, which it is ne- 
cessary to pass before descending into the Trojak basin ; and it 
is covered with freshwater limestone, which forms a thick de- 
pudt throughout the whole extent of that picturesque and wild 
valley. The inferior part of the valley is completely filled up 
with this limestone, and a stream of water has cut a deep bed 
for itself in it. This basin does rot seem to have communica- 
ted with that of Perlepe and Bitogha, for the defile between 
the basins, which is of considerable height, contains no tertiary 
rocks, and tertiary conglomerate is only found on the descent 
to Periepe. 

The same freshwater limestone deposit is seen at Vosage, and 
on the small hill W. and S.W. of Gafadartzi, in some places 
overlying greyish tertiary marl. We had also occasion to ob- 
serve it in the form of travertine, and associated with calcareous 
conglomerate, at a pretty large hill near the beautiful dolomi- 
tic rocks to the W. of Uskub on the road to KalkandeL La- 
custrine limestone, containing planorhes and other sheUs, also 
occurs near Komanova, and I saw patches of travertine at 
Aratschina (1^ leagues E. of Uskub). This country, as well 
as the base of the Earadagh, is skirted by a range of small hills 
composed of greyish tertiary marls, and tertiary conglomerate 
with fragments of slate, jasper, quartz. Sec, in beds inclined at 
an angle of 20° or 30° ; the same rocks, however, are nearly 
horizontal at Istip ou the banks of the Vardar. 

The Vardar basin contains a vast quantity of old alluvium, 
which forms the plain S. of Uskub, and also the upper Vardar 
basin to the E. and W. of Ealkandel. Some calcareous pud- 
ding-stones belong to this epoch, as those on the old limestone 
hills of Dohrotan, those to the S. of Kalkandel, and 1 ^ leagues 
from Kacsanik on the Pepentz. 

The beautiful basin of Perlepe and Bito^ia has, likewise, 
along the base of the hills which border it, deposits of molasse 
and marls, with a rich vegetable soil of lacustrine origin. Old 
alluvial conglomerates are occasionally met with, as, for in- 
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stance, between Sarigol and Kalgidlar. Similar depotttscsiib 
around the lake of Telovo and bdow .Vodena. Moreover^ 
from Telovo to within half a league S. of VodeDa, the TflUej: 
is completely incrusted with a very thick deposit of travertinei 
This rock presents itself in all possible fonns» as isalcateom 
tufa, pulverulent matter, calc-sinter, and freshwater Imiestcnc, 
which is either compact or concretionary. Its beds are v^. 
irregular. Two very thick masses occur, the one under, the 
village of Telovo, the other below Vodena^ which are easily aor 
counted for, on the supposition that the river Telovo formeily 
fell in the form of cascades at those plaoesi nearly in the samfr 
way as it does at present. At Telovo the cascades are three k| 
number, and the hei^t of the highest is at least fifty ftet. . At 
Vodena, immediately below the town, there is a double set a{ 
cascades ; the first set, consisting of five, falls down a hei^t of 
from seventy to eighty feet ; the second set is less high bnt 
broader. Nothing in all Maoedonia is more beautiful thin 
these cascades ; and we may here mention that they have been^ 
figured by Cousinery. The white stream of water, surround^ 
by a most luxuriant Mediterranean vegetation, the large iVo- 
ianiis prienialiSf Cercis Miquastrumf immense fig-trees, mul* 
berry, almond, pomegranate, and peach trees, remind one of 
Tivoli, near Rome ; but I think the scenery at Vodena is finer 
and on a larger scale. 

The bottom of the Vistritza and lower Vardar basin is also 
tertiary ; and the argillaceous soil or loss is impregnated with 
nitre and covered with marshes. The village of Allah-Kilissia, 
which is nearly on the site of the ancient Pella, is built on a 
pretty large smooth hill extending N. — S., and composed of caL 
careous conglomerate, travertine, and lacustrine limestone ; this 
last has probably been deposited by a mineral spring, as we 
still find a most abundant spring of excellent water taking its rise 
from the hill, and making its appearance in the middle of the 
sterile plain which surrounds it. The interior of a ruined edi- 
fice, probably a temple, serves as a reservoir for the water ; and 
six beautiful and very large palms aflbrd shade to the traveller 
who comes thither to refresh himself. 

The Seres basin has nearly a similar constitution with the 
last, and contains a vast deposit of travertine at the entrance of 



the first defile of the Strymon (N. of Seren), near Skak. It 
is a porous rock, which seems to have been deposited by streams 
of acidulated water flowing down the hills for a succession of 
ages. The soil of the Seres basin contains much nitre in many 
places. 

I had also occasion to examine some molasse deposits near 
Karatova to the N.W. of that city, and I travelled through the 
molasse basin ofMelnik and Libanovo. Small hills of molasse 
and alluvial matter extend along the Strymon valley, at some 
distance from the river, particularly in an easterly direction. 
They commence at Vistritza and flnish at Schenadidere. Liba- 
novo, on the left bank of the Strymon {and not on the right as 
indicated in maps), is situated in a basin of molasse and greyish 
marls. To the S. of the inn called Marecastino-han, there are 
very good sections of the quartzose tertiary sands, sandstones 
and conglomerates, all lying in horizontal beds, and without fos- 
sils. Old alluvial granitic masses are accumulated, forming 
pretty high ridges along the last cotHrefbrts of the Perin-Dagh 
and the Kreshna hill, as S. of Schenadidere. Some small blocks 
of granite and granular limestone are occasionally seen in the 
beds of the torrents ; but the great phenomenon of ^dispersed 
erratic blocks seems to be foreign to Central Turkey. A very 
small basin of molasse, dipping to the E, at an angle of 15% 
along with alluvium, exists around Sirbin, between the Kreshna 
hill and the pass of Dzumaa. 

I have now to mention the White Drina tertiary basin in 
Albania, which appears to be similarly constituted with the 
Hungarian and Austrian basins ; having marls below, and some 
fossils in the upper sandy parts ; as at Drsenik, where there is 
a mixture of freshwater and saltwater shells, consisting of CoH' 
geria triangularis (Partsch), a large Palvdina with marked 
ridges on the spire, a Buccinum [B. baccatum), found in Aus- 
tria and at Bordeaux. Above these marls occur sand and sand- 
stones, with superimposed beds of greyish yellow marl, and 
freshwater limestone with Planorbis, Faludina, Lymnea, and 
Physa, as we observed at the fool of the hills of the Kurilo- 
planina E. of Schkerkoles. In short, this basin, as well as that 
of Scutari, would probably furnish fossils to the amateur of pa- 
leontoli^y. 
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The Haliacmon or NaxHtzm and JTarmiu barin in Sonfhan 
Maoeckmia, is probably similar to the Vardar bsan. On Ae 
other side of the Olympus is the T^inoJiqn UrUary hmm. 
Lastly, ih^greai tertiary boim qfJdHam^ aeema tofaeeoOii 
nected with that vast extent of high land niiich fiyrms the eea* 
tral part of Asia Minor between the Tanras to die EL^ and the 
group of hills between Amastrah and Bafra, to die Ni. 
Hauslab is right in the idea which he has formed at die 
of the rivers, and the position of the salt lakes. Trachytieaiid 
other igneous erupticms occur in this basin, pardcnlarlj on Ae 
Bosphorus and in Asia Minor. 

(To b$ vmolmi^d in fMur# Nimier,) 



On the Electric Currents observed in some Metattifertms Veinin 
By W. J. Hbnwooo, Esq. F. G. S. London and tm 
Hon. M. Y. P. S., Assay Miaster of Tin in H. M. Dudby 
of Cornwall *• 

It is my object, in the following pages, to dewribe briefly the 
geological features of the £strict (CSorawall) in which most of 
the experiments on this subject have been made^ the method of 
observing which has been pursued, the results obtdned» to en- 
quire into the probable causes of the currents observed^ and to 
examine whether the theories which have been erected on tbefli 
be well founded. 

The discovery of electric currents in some of the metalliier- 
ous veins of Cornwall, is well known to have been made by Mr 
Fox {Phil Trans. 1880, p. 399) ; it was soon followed by a 
beautiful experiment of Mr Barlow^s, in which the phenomena 
of the dip of the magnetic needle were well approximated, by 
suspending a magnetized bar over various parts of a hollow 
globe, around which voltaic electricity circulated through wires 
of copper placed in the parallels of latitude (Phil. Trans. I83I, 
p. 99). These discoveries must have been regarded as very 

* This. paper is altered and amended hj the author firom the editioB 
which has just appeared in Mr Sturgeon's interesfing Annals of Electrf- 
dtj. 
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confiruiatorjF of M. Ampere's theory of the electric origin of ter- | 

Tcstiial magnetiBm. ' 

The Mineral Veins qfConaoali traverse both the granite and ! 

slate rocks (and often the Elvan courses, which rake through 
both (he granite and slate) trithout interruption ; they are high- 
ly inclined tabular masses of great extent ; on a smalt scale, ex- ; 
hibiting numerous curves and irregularities, both in direction 
snd dip, with very variable breadths ; but on a large view ha- 
ving an approximation to rectilinearity. Their composition is 
chiefly quartz, but, with other earthy minerals, in many places 
mixed with metalilc substances, viz. copper and iron pyrites, vi- 
treous copper ore, oxide of tin, blende, galena, with admistures of 
small quantities of other minerals ; as native copper, red oxide, 
end the carbonates of copper, salts of lead, kc. ; all frequently 
BO inUmateiy and indiscriminately mixed (mechanically) with S 
the rock-contents of the vein, that their separation is among the 
most difficult and expensive of our mining operations. 

These irregularly distributed masses, veins, granules, crys- > 

tals, and other forms of the ores, have usually a prevailing dip 
lon^tudinally through the vein ilself (shuts or shoots); and 
this is almost universally^/rom the granite and towards the slate, 
whichever of them may be the containing rock. It is also most 
commonly the case, that the vitreous copper-ore occurs in those 
parts of veins which are in the graniie, and in the massive slate 
rocks (greenstones) contiguous to it ; whilst the Kipper pyrites 
more usually occur in the hdes when in the shistose members 
of the slate series ; not, however, without many exceptions to 
both. 

Tin ores abound more in the granite than in the slate dis- 
tricts, notwithstanding very large quantities of it have occurred 
in the latter. It is a generally recognised fact, that although 
the most perpendicular veins are not always the richest, yet the 
most productive parts of a given lode are those nearest to per- 
pendicularily. 

It is also true, but with many exceptions, that in parallel J 

lodes the ores generally occur near the same N. and S. line. I 

The same vein is, however, seldom productive in both granite \ 

and slate ; notwithstanding, parallel veins are often rich in simi- { 

lar ores in different rocks ; thus the veins of Wheal Vor and of i 

L i 
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the Great Work mines, are worked in both granite and slate ; hot 
the former is productive in the last mentioned rock, and the Ist^ 
ter mine in the first named. Again, the copper-ore at Tress- 
yean is all in granite, whilst in the parallel veins of the adjsceDt 
United, Wheal Squire, and Ting Tang mines, it is entirely in 
slate. 

The general direction of the principal metalliferous veins is 
about E. and W. (magnetic), but there is second series, the 
contra lodes, bearing about N. W. and S. E. Both these sy^ 
tems are usually intersected, and often dislocated f heaved) by t 
third series, the cross courses, which strike about N. and S. 
The dip will, of course, in either case, be at right angles to 
the direction, but sometimes to one side, and at others to the 
other; the lodes, for example, sometimes dipping to the N. some- 
times to the S. The directions more or less coinq^de with the 
lines of symmetrical structure, by which both series of rocks are 
divided. 

There is, however, one rather extensive district (thiat of Saint 
Just) in Cornwall, in which the metalliferous veins bear about 
N. and S., and the cross courses (guides) about N.E. and 
S.W. 

The extensive mining operations in this county afford excel- 
lent opportunities for examining the subterranean temperature. 
From an extensive series of observations, I have satisfied myself, 
that, at all depths yet attained here, the slate rocks are on an 
average from two to three degrees warmer than the granite at 
the same level. Records of General Science, Sept. 18S6 ; and 
Edinburgh New Philosophical Journal, vol. xxi. p. 376. 

Of the mineral contents of the water from some of the mines, 
Mr Fox says (Cornwall Geol, Trans, vol. iii. p. 323), *' I have 
examined the water from the bottom of several deep mines, and 
find it generally to contain very little foreign matter, not ex- 
ceeding one to five or six grains in a pint. Its relative purity 
seems to have no reference to the temperature, nor to the depth 
of the mines ; for instance, the disposit from the water, taken 
from the two deepest in this county (each nearly 250 fathoms 
deep), Dolcoath and Huel Abraham, after evaporation, did not, 
in either case, exceed two grains from a pint. On the other 
hand^ the water from the Consolidated mines, when evaporated, 
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left 10 grains of residuum from a piut; from Huel Unity 16 
grains ; from one shaft of Poldice 19 grains; and from another 
92 grains from the same quantity. 

" The muriatic salts, especially of lime, were most abundant ; 
but in some instances I have detected common salt, particularly 
in the water from the bottom of the United Mines, the Consoli- 
dated Mines, Huel Unity, and Poldice. Out of the 92 grains 
of residuum from the latter, as mentioned above, 24 grains 
proved to be muriate of soda, 52 grains of the muriate of lime 
and magnesia, and the remainder muriatic add with iron and 
sulphate of lime. The water from another part of the same 
mine contained 5,5 grains of common salt. All these mines are 
in killas, or primitive slate, and several miles distant from the 
se^" (exc'epting Dolcoath and Huel Unity, which are worked 
both in granite and slate). 

This terminates the brief notice of the geological features of 
the district, and other subterranean phenomena which bear on 
our investigations. 

jTAa mode of experiment pursued was by pressing plates of 
sheet copper, of about 18 or 20 inches long, and from 3 to 4 
inches wide, closely against such portions of the metallic con- 
tents of the vein as were thought proper for examination. To 
each of these plates a copper wire of 0.05 inch in diameter was 
connected by closi-Iy twisting it round ; the opposite ends of 
each wire being connected in the usual manner with a galvano- 
meter. In some cases but a few feet of wire were required to 
connect the stations; in others many (in one instance six hun- 
dred) fathoms were employed. In many instances the points 
were situated at the same depth, and on a continuous vein ; in 
others, still at an uniform depth, and on the same vein, but on 
opposite sides of a cross-course dislocating (heaving) the vein ; 
in some, too, the stations were at the same level but on different 
ydns ; whilst there were many occasions in which the same vein, 
and others in which different veins at different depths, were con- 
nected through the galvanometer. The experiments have been 
made on metalliferous veins bearing E. and AV., N. E. and 
S. W., and N. and S. 

r/ic results obtained were much the same, whatever were the 
directions of the veins. In all those producing tin-ore alone, in 
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many whicli ifford copper, and in most cases wb«re there «u 
a coniiauous mass of copper-ore between the poiaU examined, no 
electricity was detected. In some instances, howerer, where all 
the intervening spaee consiMed of rich copperw>re, most ener- 
getic action was detected. Tlie general feet, however, sppeared 
to be, that in such cases the currents were most feeble; and'T 
wiiere the continuity of a mass of ore was broken either by an 
unproductive part of the lode itself, or by a crosa-cowrse, the cuf 
rents were strongest. Copper pyrites, vitreous copper-ore, black 
copper-ore, galena, and blende, were among the contents of the 
veins in which the largest development of electricity obtmned. 
But it is in the metallic parts of the veins alone in which these 
currents have been detected ; for, TiotwHhstanding the same means 
were employed both on the earthy contents of the lodes and 
ON THE BOCKS THEMSELVES (as in the tin veins), no tract g/* 
electricity has in any one case been discovered in either of them. 
The lead veins in the carboniferous limestone of North Wales 
were also found by Mr Fox iCornwall Geol. Trans. IV, 23.) ' 
destitute of electric currents. Herr Von Strombeck has repeat* 
ed the experiments in some E. and W, veins, traversing the clay- 1 
slate and grey w ackers! ate near St Gear on the Rhine ; tbe con* 
tents of one vein were copper pyrites, grey copper-ore, and 
galena ; and of the other, carbonate and phosphate of lead, grey 
copper-ore, brown iron-ore, and a little blende, spathose iron, and 
galena. In neither case, however, could he detect traces of elec- 
tricity, {ArchivJ^ir Mineralogie, ^c. Von Karsteitt VI. 481 ; 
and Bulletin de la SocieiS Geologigue de France, V. 53.) 

In his annoimcement of the discovery, Mr Fox said {Phil, 
Trans. 1830, p. S99), " the direction of the positive electricity 
was in some cases from east to west, and in others from west to 
east ; and when parallel veins were compared, its general ten- 
dency was, I think, from north to south, though in several in- 
stances it was the reverse. In veins having an underlie towards 
the north, the east was commonly positive with respect to the 
west ; but in veins dipping towards the south the contrary was 
observed, with one exception only, and that under unusual cir- 
cumstances. In comparing the relative states of veins at difie- 
rent depths, the lower stations appeared to be negative to the 
^^Jipper ; but exceptions sometimes occurred when a cross vein of . 
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quartz or clay intervened between the pktes, and the higher one 
was on the oegative side with respect to horizontal currents." 

I had the honour to assist Mr Fox in the tir^t experiments 
instituted, and, as he mentions, of making many of those detail- 
ed in his 6rat paper on the subject ; I have subsequently extend- 
ed tbem to mines in all parts of Cornwall, making in all fitly- 
seven different series of obsei'vaiious, of which forty-five were 
either altogether or in part conducted by me, and the following is 
a brief generalization of many of the results. 
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Whenpointsat different depths were connected, in thirteen cases 
the currents were upward; and in thirty-five downward. 

In thirty-six experiments the direction has been towards, and 
twenty-oneyj-om, the granite. 

The causes exciting the currents will be our next object of 
inquiry. 

In the Reports of the British Association (III. p. 118) Mr 
Christie has made an objection lo the conclusions drawn by Mr 
Poxi'which I had previously often urged on that gentleman, 
viz. that the wires employed might, by contact with the ores, 
have generated the currents observed. Mr Fox has, however, 
entirely obviated it by a very well contrived experiment, in 
which the copi^er plates were sometimes alternately employed 
with others of zinc, and in some instances zinc alone were used : 
the direction of the currents were the same whatever the posi- 
tions and arrangements of the plates. (Reports, Br'tt. Assoc., 
IV. 672). 

But two opinions have, so far as I know, been yet formed as 
to the origin of these currents, one, that they are thermo-electric ; 

* There have been no obaervatiuns on anj of this class having a nartti< 
easterly dip. 
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the other, voZtetc. Both these were aOuded to by Mr FoX»1iIiih 
howerer, nam leemB to prefer the hitter, and this aleb appMii 
to be the opinion of Strombeck. If mttoic, th^ must of ooune 
be accompanied by chemical deoompositioDS ; What substanceii 
then, undergo these changes under ground ? Our irob pjrita 
is a bisulphuret, and very little liable to decompose under orfi- 
nary circumstances ; and if oxygen were obtained for the pin>- 
pose, we would still have an excess of sulphur to dispose o^ of 
which we found no traces in our veins. The ores of coppcfi 
xinc, &C.9 it may be sud, are changing their forms ; why then, 
when broken out of the lodes, are they so constantly ^' unsullied 
and bright ?^ We should have expected that deoompon tio M 
generating such enormous quantities of electricity, would hsTe 
produced a niore visible effect on their surfaces. 

But we have seen that sulphuric salts have not been detected 
in the mineral waters of Cornwall ; and no one who has descend- 
ed into the mines has ever been struck by the chemical chuigei 
going. on ; . the sulphate of copper which in such a case should 
have been an abundant product, is scarcely ever met with. It 
is true that atmospheric influence, aided by the perooladng wa- 
ter, and a rather elevated temperature, would have been ex- 
pected to induce many chemical changes, but where is the evi- 
dence of their progress ? 

As a greater development of voltaic electricity would- accom-' 
pany an elevation of temperature,* and as the heat increases as 
we descend, it would follow that the most deeply seated cur- 
rents should be the most energetic, but nothing of the kind 
occurs. 

We have no reason to believe that there is any constant differ- 
ence in the mineral contents of the water in different rocks, and 
it certainly appears that no general law regulating their exist- 
ence and nature, has yet been discovered. 

It has, however, been shewn, that the various ores of copper 
are commonly contained in rocks of different characters, and 
this would indicate the probability of electric currents being ex- 
cited, even if the liquid be the same in both cases. 

All metals and many ores, among the latter the sulphurets of 

* Faraday, 3d series, Phil. Mag. IV., 414. 
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copper, lead, and iron, when unequally heated, are traversed by 
currents of electricity of very low intensity, although in con- 
^ siderable quantity. 

Id a communication to the Royal Geological Society of Com- 
.wall, in 1834, Mr Fox states, that when heated, copper pyrites 
. was positive bolh to purple and vitreous copper-ore, to galena, 
and to iron pyrites; also ihnt elevation of temperature induces 
positive electricity in the sulphurets of copper and lead, but ne- 
gative in iron pyrites. 

It is well known that " foreign metals brought into contact 
with a homogeneous circuit near the point of heat, participate 
in the action, and tend to determine the current." {Prideaux, 
Phil. Mag.) 3d series, 18S3, III. p. S7S.) Seeing the compli- 
cated results, obtaining when aji^ Tnetals only are employed, 
could we expect simplicity where bo many more elements enter 
our circuit ? 

We have seen that the contents of our veins consist of seve- 
ral ores of many metals : who would venture to predict the di- 
rection of a thermo-electric current excited in such a mass ; the 
elements varying in the numbers, magnitudes, and directions of 
their masses ; in some places connected, in others disjoined ; here 
mixed, there separate ; in one spot coincident, in another oppo- 
sing ; parallel in some situations, transverse in others ? It is ob- 
vious that the higher temperature of the slate than of the gra- 
nite, and of masses of ore dipping from the latter towards the 
former are highly favourable conditions for the development of 
ihermo-ekctricity ; and in order to see how it accords with facts, 
we will assume a case which shall involve them all. 
, Suppose a mass of copper-ore originating near the surface in 
slate, to be prolonged in extent towards, or into the granite, the 
upper portion would probably be in general copper-pyrites, the 
lower vitreous copper-ore. -Gn a given horisontal line, we shall 
then have the positive ore (the pyrites) in the warmer rock, and 
the negative (vitreous) in ihe colder ; and the same result will 
obtain, whether each ore singly had been unequaUy heated, or 
whether botit are in contact at the same temperature. In either 
case a current would be determined towards the granite. 

If, however, we lake a verticalline, our conditions are diflFer- 
ent ; for here, if the points be distant, the lii^ier temperature 

vol.. XJtn. NO. XLIV, APBII, 18S7. X 



J 



S78 Mr Henwood an the Eledrk CurraUs 

cf ike viireout copper-ore may render it pomtive to the eq^- 
pyrites. In some cases, it is obvious, differences of depth may 
compensate for the natural inequality of temperatufe between 
the granite and slate, and thus currents may be excited in con- 
trary directions to those which would obtain, if both ores wen 
equoBy heated in contact, or if the pyrites were warmer thsa 
the vitreous copper. It is evident too, that in many cases *^ fo- 
reign ores^ may determine the directions of the currents, and 
that minor circuits may neutralize each other. 

I think it is hopeless to search for any relation between the 
directions of the currents and the points of experiments ; £9r 
these, although partaking of the natural temperature of the spot, 
are constantly modified by the combustion of candles and gun- 
powder, the presence of workmen, and the circulation of lur 
from other parts of the excavations, to all which influences the 
outer film of ore must be very obedient. 

The excUing differences of temperature must be sought in 
the mean temperatures of the sums of the masses under experi- 
ment ; and to them our observations being but approximations^ 
can be but imperfect indices. 

The last division of our subject relatei^ to the opinions which 
are supposed to be supported by these experiments, and the 
theory which has been founded on them. 

Taken in conjunction with the beautiful experiment of Mr 
Barlow, they would, prima Jacie^ be thought confirmatory of 
the opinion that terrestrial magnetism is of electric origin. But 
it has been shewn that these currents have no uniformity of di- 
rection, even in parallel veins; and that they exist of equal force 
in veins bearing N. W. and S.E. and N. and S. as in those ha- 
ving an E. and W. direction ; remembering, too, that we are en- 
titled to speak with but little certainty of Cornwall, whilst of all 
other partS'tof the world we can yet but guess. 

If the electrical currents yet discovered have any effect on a 
magnetiz^ed bar freely suspended, they would of course subtend 
an angle to each other ; in the mines of St Just, however, the 
currents are parallel to the magnetic meridian. 

But the discovery of electric currents in the present contents 
of our veins has been made use of as a foundation for a theory 
of the origin of the veins themselves. Professor Sedgwick, in 
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one of his addresses to the Geological Society, says, " After the 
important esperiments of Mr Fox, there capi I think, be no 
doubt that tfae great vertical dikes of metallic ore which rake 
through so many portions of the county, owe their existence, at 
least in part, to some grand development of electro-chemical 
power." 

I confess I see nothing id the experiments to bear up such an 
opinion, which would surely derive much stronger support from 
the observations of M. Becquerel, which had then been some 
years before the world. 

This most original and ingenious experimenter, by the use of 
a curved glass tube, divided at the turned part by a bit of moist 
ctay, and filling each leg of it with a solution of a different sub- 
stance, which he connected by a piece of wire, obtained cryatait 
of metallic copper, red oxide of copper, and vitreous copper ; 
metallic silver, sulphuret of silver, galena, sulphuret of anti- 
mony, and many other substances, which frequently could not 
be distinguished from natural minerals, the agency being the 
electrkiiy developed by the solutions alone. 

The theory which Mr Fox has recently brought forward, 
assumes the previous existence of fissures in the strata, which 
are subsequently gradually opened ; the contents of the fissures 
he imagines to have been deposited by electric currents generat- 
ed by the action of saline solutions on the rock masses. 

The opinion of a gradual opening on the line of previously 
existing fissures, was propounded by Werner {Theory of Mine- 
ral Veins, translated by Dr Charles Anderson of Leith, 68) ; 
and I purpose the task of examining whether it is consonant 
with the phenomena of this county in another place ; at present 
we have only to deal with the electric part of the theory. 

The discovery of electric currents in the present contents of 
veins, appears to me lo have no necessary connection with the 
mode of their original deposition ; and if it had, there are not 
only 710 curre^its in the tin lodes, but many of the lead and ccp' 
per mines are equally destitute of them. 

It is admitted that currents will most readily pass at right 
angles to the magnetic meridian, and this JacUity is made the 
reason for the E. and W. and N.W. and S.E. veins being so 
Ailed in preference to those bearing N. and S., but still all the 
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metalliferous deposits are supposed to be synchronoua, notwith- 
standing the lodes of St Just are paraBel to the magnetic meri- 
dian, whilst the cross veins of the same district bear N.E. and 
S.W. 

Beside this, it must not be forgotten that the magnetic w- 
riaiion is a fluctuating quantity; and that, therefore, that. which 
is fww coincideni with it, was not so some time mnce^ and will 
not be so a IHUe time hence. 

One rock is assumed to be positive and the other negative, 
(Mr Fox has not said which he supposes in either state), and 
thus one ore is deposited in the granite, another in the slate. 

We have seen that in the contiguous mines of Huel Vor, 
and Great-work, worked on parallel veins, all the tin ore in one 
mine is in slate, and ail the like ore in the other, is in the gra- 
nite; also that in Tresavean, the copper-ores are aU in the grik' 
nite^ whilst in the parallel veins of United Mines, Wheal Squire, 
and Ting Tang, they are entirely in slate. 

But we are told by Mr Fox, that different saline solutions, 
existing ^^ in the rocks, are capable of exciting voltaic actioD, 
and giving rise to voltaic currents, even if there were no other 
cause sufficient to produce them.'^ — (Report of a Lecture deli- 
vered at Redruth, West Briton, Nov. 4. 1 836.) 

I have already stated, that the currents detected in veins, 
have been confined to their metallic portions; and that, notwith- 
standing the same means were applied to the boors, and the 

EARTHY CONTENTS OF THE VEINS, NOT A TRACE OF ELECTRI- 
CITY HAS YET BEEN FOUND IN EITHER. 

Mr Fox does not allude to the original locality of the metals 
thus supposed to be deposited by the currents ; this is, however, 
a very necessary point of inquiry, for they may have been be- 
yond the reach of electricity. If, however, they are supposed 
to have been in solution, it is but an obvious application of M. 
Becquerers experiments ; where, however, are the solvents now ? 
If the currents be assumed to have acted in the fissures only, 
what force collected the matter which was not originally con^ 
tained in them ? 

If the force acted beyond the fissures, why were not the ores 
deposited oufqfthem f 

It may not be out of place to observe, that Mr Fox has 
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spoken of the conversion of copper-pyrites into purple copper- 
ore; now this conversion is certainly not analogous to deposition. 
1 have, however, a series of experiments in progress, which, I 
think, will shew that no change takes place in the pyrites, the 
appearances being occasioned by a precipitation of purple 
COPPER THEEKos". This (if confirmed by more extended expe- 
rience) will at once reduce the fact to a mere repetition of M. 
Becquerefs experiments ; with such modifications only as render 
it less like the simplicity of nature. 

I regard these currents as merely local, originating probably 
in inequalities of (einperature prevailing among different ores, 
in various rocls, at different depths; possibly also in voltaic 
combinations of various metallic substances. These may be 
adequate to the induction of chemical changes within certain li- 
mits; but that they perform any more important function in the 
economy of nature I do not believe. I have the honour to re- 
main. Sir, your very faithful humble servant, 

W. J. Henwood. 
To William Stdboxoh, Eeq. 

P. S. — It is slill an object to be determined by exporimenl, 
whether these currents have any decomposing or healing power, 
or whether they will yield a spark, I have long contemplated 
making the examination, but liave been hitherto prevented by 
more pressing occupations. 

i. Clabexce Street, Pehzance, 
December fj. IB3R. 



Analysis of Fossil Scales Jrom the Old Red Sandstone, Clash- 

bennie, Perthshire. By A. Cornell, Esq. F. R, S. E. 

Communicated by the Author. 

The following analysis may be added to those of fossil scales 

from other formations, formerly published.* For the scales 

now examined, I have to thank Mr Robison, Secretary of the 

Royal Society, who found them at the above-mentioned place, 

and Bent them to me for analysis. 

They presented quite a different appearance from all those 
• New Edin, PML Joumftl, October 1838. 
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formerly examined. Instead of the fine liutre exhibited hj 
the Bufdiehuiue, Cnughall, and Tilgate acaks, those of Cladn 
bennie had a quite dull aspect, and all the appearance of dried 
or calcined bone. Their colour was whiter with occasional trsu- 
fused portions of the red sandstone matrix in which th^ wife 
imbedded. Their hardness inconsiderable. Their Aape wn 
in general imperfectly preserved, but the porticm analysed sp- 
peared to have been a fragment of a rhombcndal scale. Mr 
Robison informs me, that the scales sent to me were exactly sh 
milar to those whidi have been found in the same place actusUy 
covering a portion of a fossil fish. 

Fragments were selected for analysis as free as possible from 
any intermixture of the matter of the matrix. They were parts of 
a scale an inch long, by half an inch broad, and an eighth thick, 
which appeared, however, to have been a portion of a larger one. 

The result obtained by the same process as formerly was as 
follows : 

Phosphate of Lime, with a little Fluoride of Calcium, 91.48 

Carbonate of Lime, 7*05 

Chloride of Potassium, ...... 087 

Water, a97 

Sandstone matrix, 8.38 

Phosphate of Magnesia, trace. 
Animal matter, trace. 

102.09 

Thus these scales did not differ more from those formerly 
examined in external appearance, than in chemical constitution. 
Whilst in all the latter, the perishable animal matter appeared 
to have been more or less replaced by siliceous or calcareous 
matter, in the present instance there seems to have been no sub- 
stitution at all. The animal matter is gone, but nothing has 
come in its place, the permanent bone-earth alone remaining. 
But this is merely a difference in the state of preservation, de- 
pending on the circumstances under which the fossils have been 
preserved. A more important distinction is fouod in the rela- 
tive proportions of the phosphate and carbonate of lime. There 
was reason to believe that this proportion had been originally 
nearly the same in the three different fossil scales formerly exa- 
mined, and that all of them had borne a strong analogy in this 
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and other respects to the recent scales of the Lcpisosleus ana- 
lysed by Chevreul. In regard to the Bunliehouse scales, this 
W8S hardly a matter of any doubt, because the animal matter 
was indubitably represented by a fine siliceous skeleton, and 
the relative proportions of the three constituents, phosphate of 
lime, carbonate of lime, and animal matter, plainly approached 
very nearly in the recent and fossil scales. But, in the present 
instance, the ratio of the phosphate to the carbonate of lime, is 
quite different, being nearly as 13 to 1, instead of as formerly 
about 4 to 1. Now, it Js singular that two of the three analyses 
of recent fish-scales which Chevreul has given us, present nearly 
this ratio of IS to 1- His analyses are,~- 

Pemi labnx. ChctDdoo. 

rhoaphate of Lime, . . 37.80 42 

Carbonate uf Lime, 
Gelatinous Animal Matter, 
PhoBphale of Magnesia, 
Fatty matter, 
Carbonate of Soda, 

98M too 

Now, all recent fish-scales which have been examined, contain a 
large proportion of perishable animal matter, usually about half 
their weight ; and in the case of the Burdiehouse fossil scales, 
there is plain evidence, from the substituted siliceous matter, of 
«n original constitution similar in this respect. Let us suppose 
that those at present under examination had originally con- 
tained, like those of the Perch and ChEetodon, with which they 
agree in the relative proportions of phosphate and carlwnate, a 
little more than half their weight of animal matter, which has 
disappeared without substitution. On this view, their original 
composition would have been nearly as follows, retaining the 
present proportions between phosphate and carbonate :— 
Fhospbate of Lime. .... 41.6 
Carbonate of Lime, . . . , 3.2 

Animal Matter, .... 55.2 

Fhoapbatc uf Mafpieaia and Chlorides, small 



This constitution would therefore have been entirely analogous 
to that of the scales of the two recent fishes referred to. 
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I by no means intend to argue from this, that the ancient firii 
of the old red sandstone must necessarily have been analogous 
to one or other of these recent fishes. That is a point I lesTe 
to M. Agassiz, and other naturalists qualified for the task. 
Indeed, whilst the Perch, and perhaps the Chaetodon, belong 
to the Ctenoidean class of Agassiz, we should probably, I sup- 
pose, look for so ancient a member of the finny tribes as an ex- 
isting occupant of the old red sandstone, in one or other of 
the two older classes, although the dull aspect of the fossil 
scales, as well as their chemical composition, would seem to ex- 
clude their possessor from the Ganoideans. But these are 
points for others to resolve. All I feel entitled to state with 
comparative confidence is, that there appear to be reasonable 
grounds for holding, that the external covering of the fossil fish in 
question hod an analogous chemical constitution to that of the 
two recent Acanthopterygeans referred to, whether it was allied 
to them in other respects or not. 

In a recently published popular work by a scientific author, we 
are told, that ^' horny scales of fishes, and dermal bones of croco- 
dilean animals, are preserved in the same lias with the bones of 
Ichthyosauri.^* Notwithstanding the high authority due to 
statements coming from such a quarter, it is much to be regretted 
that the above statement was not accompanied by some farther 
explanation. Numerous recent and fossil fish-scales have been 
examined by Mr Hatchett, M. Chevreul, the late lamented Dr 
Turner, and myself, comprehending a considerable variety of ge- 
nera or species, such as the Salmon, Carp, Shark, Lepisosteus, 
Perch, Chsetodon, and Sturgeon, amongst recent fishes, and the 
Megalichthys, Dapedium politum, &c. amongst fossil fishes, and 
in all of these, without a single exception, the quantity of bone- 
earth was found to be considerable; and I am not acquainted with 
any other special examination of fish scales than those referred to. 
It is therefore hardly to be expected that such a general state- 
ment, as that " horny scales of fishes,*" — understanding that 
expression to have a similar meaning with another in the same 
passage, " horny scales of lizards,'' — arc found in the lias, 
should be admitted without some account of the methods and 
results of chemical examination. The occurrence of even receiU 

* Geological Bridgewater Treatise, II. 22. 
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horoy fish-scales in this sense would, bo far as my knowledge 
extends, be a fact well worthy of special details; and stiil more 
remarkable would beJbasU fish-scales of that nature. I am much 
more prepareil for the other statement in the above passage, that 
•' dermal bones of crocodilean animals'" are found in the lias, un- 
derstanding that these dermal bones were also dorsal, as stated 
with respect to crocodilean dermal bones in the previous part of 
the same passage. In the former paper on fossil scales, I made a 
distinction between the flat scales on the belly and sides of cro- 
codiles, and the carinated scales on the back of those animals, 
conceiving the former to consist of perishable animal matter, 
and therefore not likely to exist in a fossil stale, unless in virtue 
of substituted mineral matter,* whilst the latter might very pro- 
bably contain, as I partly, indeed, found by analysis, more or 
less bone-earth ; and i-eference was made to the passage in the 
Ossemens Fossiles, in which notice is taken of a " a very promi- 
nent bony crest" on the fossil saurian scales of Argenton. Still, 
however, farther details respecting the form and chemical com- 
position of the crocodilean bones of the lias would have been 
highly interesting, and, we may hope, will still be affordi'd. -f- 



Remarks on ike origin of Meteoric Stones, and more especially 
on tfte views entertained on the subject hy Berzelius. By 
K. E. A. Von Hoff. J 
Various hypotheses have been proposed to account for the 
origin of meteoric stones, and of these there are three which de- 
serve particular attention. 

TUhe Jirst was brought forward by Chladni, and supposes, 
* Tbe humy or oLber bighl; azotized oniiaal substance, of whicb the lover 
flat Bcalea of crocodiles consist, fusing by heat, and burning with flame, and 
strong Bnimal smell, is evidently much leas likely to be presciit in ita natural 
state, than such a substance as cbitine, of whicli It is Bupposed the curiously 
preserved covering of the fossil ecoqiiun from the Bohemian coal-field )s com- 

■V 1 wish to take this opportunity of mentjoninf^, that Professor Jameson 
informs me, that Waidie was the locality of the copiolite analyzed by Messrs 
Gregory and Walker, Kdin. New PhiL Joum. Jan. 1835, and there stated to 
have been l¥om Burdiehousc. 

I Poggeiidorff'B Aonalen di-T Phjsik und Chemie, Band xxxvi, p. 161. 
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that they are of cosmical origin ; and hence that they are either 
the fragments of shattered planets ; or themselves small plaiw- 
tary bodies, which, floating and revolving in space, descend to 
the earth^s surface when they come within the reach of the stp 
traction of our globe ; or, finally, that they are accumulatioDs ef 
loose matter (the original material from which the planets were 
formed). 

The second: that they are nuuses gecUdJrom the moon^ whb 
advanced by Baron Von Ende, after the posubility of such an 
origin had been mathematically demonstrated by Laplace and 
Others ; and has been recently defended by Benzenberg and 
Berz^lius. 

The third : that they are of atmospheric origin, that is, that 
they have been formed in the earth's atmosphere from gaseous 
substances belonging to itself, has been adopted by several au- 
thors, and recently by Egen and Butler. 

Some other more or less paradoxical opinions, such as, that 
meteoric stones are terrestrial stony masses altered by lightning, 
or masses ejected by the volcanos of the earth, or even portions 
of the poles, have all been proved to have so little foundatioa, 
that they are unworthy of farther consideration. 

Butler's essay induced me to publish formerly some observa- 
tions on the origin of meteoric stones,* but at that time the in- 
vestigations of Berzelius had not been made known. That 
great chemist has declared himself an advocate for the lunar 
origin of meteoric stones, on grounds which he finds in the 
chemical constitution and oryctognostical characters of these 
bodies; thus aflbrding new support to Ende, Benzenberg, and 
the other partisans of an hypothesis which had been partly 
raised on a mathematical basis. 

The views of Berzelius had great attractions for me, hut 
some doubts which I entertained on the subject, have induced me 
to place in as clear a light as possible all the circumstances con- 
nected with the remarkable phenomenon of the fall of meteoric 
stones. I now venture to offer my observations on the ques- 
tion, and I do so the more willingly, because it may possibly 
have been imagined (though incorrectly), from the tenor of my 
former remarks on Butler'*s hypothesis, that I assumed to my- 

• PoggendorflPs Annalcn, vol. xxxiv. p. 361. 
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Bclf the merit of having originated Lhc theory of t)ie atmos- 
pheric origin of meteoric stones. 

The following are the chief arguments adduced by Berzelius 
in favour of the lunar ori^n of meteoric stones.* 

1. Meteoric masses contain metallic iron, or are entirely com- 
posed of it. All iron penetrated by water containing air, be- 
comes rusted (oxidised) ; and this invariably takes place on the 
earth's surface. Metallic iron must therefore come from a place 
where there is uo water; in the maon, as we must conjecture, 
there is no water ; there alone, therefore, can iron remain in a 
metallic (unoxidised) state; consequently meteoric stones may 
be derived from the moon. 

% Most meteoric stones are as similar in their constituent 
parts as if they were derived from one mountain ; only a few 
have been found with a different composition. On the earth 
there Is a variety of mineral compounds occurring at different 
places. This may also be the case in other heavenly bodies, 
and in the moon ; hence we may suppose that various mineral 
mixtures would come from the moon, if tliey were derived from 
different portions of its surface. 

3. Masses ^ected by the moon, would most easily reach the 
earth's surface, when thrown out from the centre (or at least 
some point near the centre) of tbe side of the moon turned to- 
wards our globe. The speciesof rock which predominates there, 
would hence afford the largest number of meteoric stones, and 
thus most of them resemble one another. Ejected masses from 
other parts of the moon do not proceed in such direct hnes to- 
wards the earth ; hence they more rarely come within the in- 
fluence of the earth's attraction, and these are probably those 
stones which have a different composition from the majority. 
Can perhaps, says Berzelius, the quantity of nickeliferous iron, 
on this side of the moon, be the cause that the latter always turns 
the same aide to the earth ; owing to the magnetic attractive 
power of the earth acting chiefly on this side, and less or not at 
all on the other, which probably contains no nickeliferous iron ? 

4. When we examine meteoric stones as mountain rocks, we 
find that they are extremely different from those of the earth. 
Tbe abundance of magnesia, the rarity of silica, and the incon- 

* A more iletniled aucoimt of the opinion of Berzelius on ibe oiijjin of me- 
leorii; atones is given in the beginning of Ihis volnme of the JoMrnaV 
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siderablejquantity of silicates of alumioa and the alkalies, dia- 
ractcrise meteoric mineral masses. On the earth the case is re- 
versed ; here the silica predominates, and silicates of alumina and 
the alkalies are every where the chief component ingredients: 
magnesia occurs rarely. 

5. Meteoric stones do not seem, like our terrestrial Tolaniie 
products, to have been ejected in a melted condition, but to 
have been quietly and slowly formed ; for tbey appear to have 
been fractured, and to haw had the fissures so produced filled 
in some places with a dark coloured mineral substance. 

6. Berzelius does not think that olivine is a volcanic product, 
on account of its difficult fusibility ; but regards it as a preexist- 
ing mineral which was only enveloped in the liquid lava. 

7. The meteoric stone of Alais is a rock which has been wea- 
thered and decomposed in its place of origin. 

8. The meteoric stones of Stannem, JonzcLCj and JuvenoM^ 
were derived from a different part of the moon from the othen, 
and possess very distinct characters. They contain no nadve 
iron, and are aggregates of easily distinguishable minerals; 
magnesia occurs in them in very inconsiderable quantity. But 
on the other hand, besides a little sulphuret of hron, uUcatesof 
lime, alumina, and oxide of iron, they contain also chrome, &c. 

The chemical investigations of Berzelius are of such extreme 
value, that, even to praise them, would, in me at least, be un- 
pardonable presumption. 

But the question may be asked, Whether the composition and 
constitution of meteoric stones as ascertained by chemical exa- 
mination ; whether further their oryctognostical characters and 
physical properties ; whether, finally, the phenomena accom- 
panying their descent to the earth, furnish a ground for be- 
lieving them to be derived from the moon ; or render it neces- 
sary for us to adopt such an opinion, and at the same time to 
reject every other view of the question. 

The component parts of meteoric stones exhibited as well by 
their empirical and physical characters, as by the analysis of 
their simple chemical constituents, are not exclusively peculiar 
to them, but all occur in the masses of which the crust of the 
earth is composed. 

The metailic iron is the only exception, for it has not yet l)een 
found in any hitherto examined portion of the globe. 
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I Magnesia occurs in abundance in many mountain rocks, and 
aJicH is awanting in others, as well as llie silicates of alumina 
tod of the alkalis. 

The oryctognostical character of the meteoric mineral com- 
pound, when the latter is regarded as a mountain rock, is cer- 
tlunly different from all the rocks hitherto found on the earth. 
Sot the structure exhibited by meteoric stones, the masses of na- 
itive iron excepted, is the same as that presented by many terres- 
trisl rocks, viz. the granular-crpslaUine. Bui the same mixture of 
the same simple minerals has not yet been observed on the earth. 
I We find, therefore, in meteoric atones resemblances to inor- 
' gaDic terrestrial masses, and also differences from them. The 
rimilarity consists in all the simple ingredients, and some of the 
' mineral species resulting from their combination, lieing the same 
, in meteoric stones as those we find in the crust of the earth. The 
difference is, that in meteoric stones the mineralogically simple 
substances, resulting from the union of chemically simple Ingre^ 
dients, form a compound which does not occur on the earth ; that 
in this mixture iron occurs in a metallic condition, and that many 
meteoric masses entirely consist of such iron, while the earth does 
not afford any example of metallic iron. 

The difference of meteoric from terrestrial masses certainly 
points to the conjecture, that meteoric stones previous to their 
descent, have not belonged to the earth. But, as their characters 
are not only those of a mineral, as in the masses of native iron, 
but also of a mountain rock, as in meteoric stones, the conjecture 
is admissible, nay natural, that formerly they belonged to bodies 
constituted essentially like the solid portion of our globe. 

The moon is the nearest heavenly body to the earth to which 
we can ascribe a composition of such materials. 

That a certain given power could project bodies so far from 
the moon — that they should be more powerfully attracted by the 
earth than by the moon — has been mathematically demonstrated 
from physical laws. 

That in the moon volcanic action does occur, to whose agency 
such a projectile power may be ascribed, is at least not impro- 
bable, nay even indicated by some phenomena. 

The idea conceived by Berzelius is extremely ingenious, viz. 
that most of the meteoric masses reaching the earth — that is. 
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mooD' toexf us, and lher^M» Mttiighig' U^ii dtfteraM Mdt- ftHfl^ 
tim^ do not proceed M A dift^'lill|ittfiwnlifhatelinli;*lie^^ 
us more rarely; aftd'thrt it ^fcrlM»Jisi»^gtol^ 
teorio stones differing in tbdr cAiiinMlWs ItoHl dw ifilgiirie^. *^ 
must not^ howef?^, leave unnodoed dM IbHbiiri&g^teittMlNtfto 
The greatest support (^ the lonar hypdthesiils niadaiahii&^r^ 
mathematicaUy demonstrated possibHltyitf baArislttiig)^^ 
ftom the moon to a region wittttft the iaiij}r^ a tttifctto i 4ftf d» 
earthi But the cakiihtion by which this iU pt&Mi^ m- tmmSt M 
the suppdtttioii diat the earth andmoMi Mn«in WfilcMiy. ^^Tlhll 
hdweirer. Is not the case ; and the teov«nMit ^Ihto nNfttd iMmi 
the earth and mund the sun is oioinntatiidciftBd » itoidiiui 
qected by die first Hence diesewiUde8aib6ali'elli|RiHifidl 
round the earth, in which they can reaeh th« eittlrllirff'dli^ 
that case when their perigeum touches th^ earth,^ iit lelM^ts 
atmosphere. As this* however, can, in aU probdinlity, be the 
case with only a small portion, only very feW of the masSes^jeet- 
ed by the moon reach the earth. But as' the occurrence of me- 
teoric stones is so common, the moon, if it is their place <yf ori^ 
gin, must gradually lose much of its mass.* 

It is not to be denied, that, notwithstanding this last observa- 
tion, all the circumstances mentioned in the preceding remarks 
favour the hypothesis that meteoric stones, and the masses of na« 
tivc iron which fall from the air, can be derived from the moon. 
But, in order to judge if it be necessary to ascribe to the moon 
alone the origin of these masses, and to reject every other view 
of their origin, we must examine more attentively the circun»- 
stances which, among those employed to support the opinion, 
are still hypothetical. In this light I consider the folla#ing to- 
Iron, says the hypotbems, can occur in a ndHve state only in 
the moon, since it is not oxidised there, owing to the moon pos- 

* Tide Olben in <^ Ton Za^*t MoHaOiohe CorretpmuUnM^^ voL viL p. 109. 
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lo atmosphere and no water from which the iron WJuld 
■orb oxygen. Now it is not fully pmved that the miHm is des- 
itlileof an atmosphere resembling that of the earth, or that water 
IS not exist in the moon Id o similar way as on the earth. We 
pfe no evidence that the moon does not contain water under its 
ilcoveritig, or on the side which inconstantly turned away from 
We find further, that in the component parts of those me- 
ric masses which do not consist entirely of meteoric iron, the 
« of oxidation has taken piece. If, then, these bodies have 
derived from the moan, the process of oxidation must have 
1 there, consequently an absorption of oxygen must have 
Wcarred there, and consequently oxygen must exist there. There 
, besides, much that is unexplained in the occurrence of 
Dfltive iron in the moon; and if to this part of the hypothesis 
We should oppose the theory, that perhaps in the earth itself, but 
at a depth not yet reached by man, native iron may be found, 
such a conjecture could not be regarded as a very rash one. 

Further, the possibility of bodies being projected from the 
moon with the force necessary to bring them within the range 
of attraction of the earth, is not only not to be disputed, but 
even mathematically demonstrated. But that such a power is 
actually exerted on the moon, is not an ascertained fact, but 
caily an hypothesis. The circumstance thai volcanic formations 
of considerable magnitude are to be observed on the moon's 
surface certainly supports the idea ; but the proof on this head 
is not quite conclusive. 

Granting, however, that the chemical and physical constitu- 
tion of meteoric stones and masses'of iron which have fallen from 
•, and granting that all the other circumstances we have hi- 
therto adduced favour the notion of the lunar origin of these 
masses, granting also, that the doubts started against the hypo- 
thesis are to lie regarded as insignificant ; there still remains the 
question to he investigated if the phenomena accompanying the 
fall of meteoric stones support in a similar manner this opinion. 
According to the conject'jre in question, meteoric stones are 
the mountain rocks of the moon, which have been separated 
from their original beds, and hurled away as solid masses. 
Hence they may either fall in their original condition on the 
earth, as a cannon-ball reaches its destination in the same state 
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in which it was discharged from the cannon ; or they may under* 
go some change during their transit through the space between 
the moon and the earth. 

The condition of meteoric stones, when we regard them ai 
fragments of mountain rocks, affords us no grounds for believ- 
ing, that, during their passage, they have suffered any other 
change than a sort of slight melting of the surface, which is 
made known by the black crust with which they are enveloped. 
This crust is extremely thin, and penetrates to a certain extent 
the interior of the meteoric stone, only where there are fissures. 
The interior has so completely the aspect of a granular com- 
pound mountain rock, and the iron of the masses of iron is so 
perfectly compact, that when we assume that these masses have 
been torn from the moon, constituted as we find them, we must 
also admit that, during their passage, they have suffered no 
other alteration than the very slight one operated on their external 
surface, by which a thin crust has been produced ; and some- 
times the breaking up of the mass into several pieces. Beree- 
lius seems to entertain the same view on this point. 

When we consider that a discharged cannon-ball does not be- 
come red-hot during its passage through the lowest and densest 
portion of the air ; and that a rifle-ball, composed of easily fu- 
sible lead, penetrates wood of ordinary hardness, without losing 
its roundness, thus shewing that it has not become soft during 
its passage, we can understand that masses ejected by the mooD, 
notwithstanding the much greater rapidity of their motion than 
that of cannon-balls, cannot be altered to any depth in their in- 
terior, or melted, merely by friction in the atmosphere, wliose 
denser portion they reach only at the end of their course. It is 
therefore difficult to explain, according to the lunar hypothesis, 
the phenomena which always accompany the fall of meteoric 
masses, and which can be produced with extreme difficulty dur- 
ing the passage, however rapid, of a difficultly fusible solid body 
through the atmospheric air. 

The phenomena of this description are the following : The evo- 
lution of lights which can only be perceived at night, lasts but 
a short time, and enables us to follow the course of the falling 
body. The luminous body generally appears as a more or less 
round ball of fire, which often drags a luminous tail after ^it, 
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and sometimes emits sparks. If we assume that the raeteotic 
mass already formed was projected from the moon in a solid 
condition, we must explain the continued evolution of light for 
a certain lime, by supposing either that it was ejected in a red- 
hot condition, or that it was heated to the red-hot state, or to 
that of fusion, by friction in the medium through which it pur- 
sued its course. It would also be necessary to explain by this 
high degree of heating, the flying off of separate fragments, 
thus giving rise to sparks, and likewise the fiery tail in so far as 
it is not to be regarded as an optical deception. 

But there are several circumstances wliich are opposed to this 
assumption. Firstly, An ejected mass from the moon would 
pursue by much the greater part of its course towards the 
earth, through a medium so extremely rare, that one can with 
difficulty admit an elevation of temperature caused by the fric- 
tion of ihe moving body. At all events, so powerful a friction 
or compression (as Chtadni afterwards assumed, instead of the 
mere friction, as the cause of the increase of temperature) could 
(Hily begin in the lowest, densest, but also least considerable 
portion of the earth's atmosphere. But that such is not the case 
in this lower region, is proved by the circumstance, that the 
evolution of light has always ceased wlien the meteoric mass ar- 
rives at the lower part of the atmos^phcrc, and also by our per- 
ceiving this phenomenon of light and hre in the falling bodies 
at the height of some miles from the earth's surface. 

Secondly, The falling meteoric mass arrives at the earth's 
surface in a compact state, not melted, not softened, not even, 
or at least only extremely rarely, red hot ; for its form acquires, 
by its fall on the ground, no such alteration as would be the 
consequence of the violent concussion of a soft body against a 
hard one ; and we have almost no instance of meteoi'ic stones in- 
flaming, or even burning much, the substances on which they 
had fallen. Chladni,* among several cases in which damage 
was caused by meteoric stones, instances only a few in which the 
injury was produced by the objects being set on lire by such 
bodies; and in some of these few examples it is doubtful if 
the meteoric phenomenon was an aerolite or an ordinary stroke 
of lightning. If the elevated temperature of meteoric masses 
• " Feuenneteore,'' p. 77-BO. 
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be caused by friction in the air^ or by the eompressioD of the 
air, the greatest degree of heat must be attuned in the lowot 
part of die atmosphere ; and from the high degree of tempenh 
ture which we may assume is proper to the fdhng bodies at the 
greatest height where the fiery phenomenon is visible, this degree 
of heat ought to be so increased at the time the atone readies 
the earth, that the mass should no longer retain its solid form. 
It is true that traces are said to have been found of partial melt- 
ing or softening in fallen meteoric masses, such as impressioiis 
of stones, attached or imbedded stones, &c* but such cases seem 
to be of extremely rare occurrence, and the traces themselves 
very indistinct. On the other hand^ most of the meteor- 
olites, even the masses of iron, as, for example, that of Agranut 
and that of Ellbogen, known by the appellation of the <* Ver- 
wUnschier Burggraf^ have arrived at the earth^s surface as 
massive and thick lumps, or have penetrated the earth lik€ solid 
balls from cannons, t They must therefore have acquired their 
solid form, and become hard, at conuderable heights above the 
earth. If they had reached the earth in a melted condidkHi^ 
they would have formed a broad, thin mass, like tin or flattened 
lead. 

Thirdly^ Meteoric masses (with the exception of masses of 
native iron) have the characters of crystalline primitive rocks. 
If we assume that these are fragments of such rocks belonging 
to the moon, we must suppose that, during their passage, they 
have undergone no change in their interior, at least no change 
caused by fusion. The product of such an operation would 
not be a granular mixture of several mineralogically simple and 
crystalline substances. But the extremely thin shaggy crust 
which generally surrounds meteoric stones, shews that probably 
two distinct operations have taken place, of which one has not 
affected the interior, but only the exterior. The masses of na- 
tive iron, in particular, have that remarkable crystalline internal 
structure {the Wittmannstadt Jigures)^ which is not produced 
by fusion, but points to the original formation of the mass. 

From all these circumstances^ it seems to me to follow, that 
the operation of the medium through which meteoric stones 

• Chladni*s " Feuermeteore,** p. 41. 
t Schreiber'i « Beitrage,'» p. 7. 
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have passed, or friction of the masses in the atmosphere, or the 
compression of the latter caused by the falling bodies, can exer- 
cise extremely litlle, or perhaps no influence whatever, on the in- 
tenml and essential constitution of aerohles ; and that it still re- 
mdns even doubtful if the luminous phenomena exhibited by 

' the fallen meteoric stone is to be attributed to friction in the at- 
mosphere and compression of the air. 

In the case of meteoric stones, which have fallen by day, a 

■ feeble display of light only has been observed ; but, on the other 
hand, a small cloud frequently accompanies the faUing bodies, 
or precedes the descent. As this cloud probably consists of va^ 

. pours which are intimately connected with the luminous pheno- 
menon, all that has been said of the latter applies equally to the 

I fornier. 

Fourth^, Besides the luminous phenomenon which accom- 

! psniea the fall of meteoric stones, and' lasts but a short time, fire 

I and smoke occur as still more transient, almost momentary phe- 

\ nomena, which are of the highest importance in explaining the 

; origin of the phenomenon. 

Id every fail of a meteoric stone, and at the time when the 

I falling body is still at an extremely considerable height above 
the surface — a height amounting probably to many miles — a 
very loud momentary explosion is heard, like a report or peal of 
thunder, or crackling noise, and which is very distinctly audible 
at great distances. 

This momentary explosion is least easily explained by the 
idea of the lunar origin of meteoric stones. If such a mass as 
t detached fragment of rock from the moon fell towards the 
earth, what could produce on it a momentary violent effect in 
I region where the earth's atmosphere — if, indeed, it extends so 
far — ^must be so attenuated, that it may almost be compared to' 
empty space ? Why should there ensne an apparently tremen- 
dous explosion in that region, and not rather in the densest 
portion of the atmosphere, where the reaction of the latter on 

' the penetrating solid bodies must be the most powerful P That 

idle explosion really occurs at such considerable heights is de- 
monstrated partly by observations made on the parallaxes of 
web meteors, and partly by the time which intervenes, in falls 




Von Hoffcm the Origin of Meiroric Stones. 
of stones, between theDccurrenceof the phenomenoa oTUghtaDd 
clouds, and the hearing the repori. 

AJ!/ifi circumsunce deserves particular consideration. Tbf 
meteoric stones and masses of iron which are Found on the eartli 
after the occurrence of the phenomenon, are remarkablv small 
masses in comparison with the size of the fire-balls which haw 
produced them, and which, at a great height above the earth, 
appear very much larger than they could appear, if the falleQ 
masses had at that height only the same dimensions which tbey 
possess when found on the earth, and if they had exhibited tbar 
luminous appearance only from an elevation of temperature, or 
from their being red hot. The difference between the size of 
the lire-balls and that of the solid masses which have fallen from 
them, amounts to perhaps a hundred thousand times. 

Sixthly, An amorphous, dull mass of light, occupying, 
however, greater space than the ball itself, sometimes pre- 
cedes the formation of a round fire-ball, as when occasion- 
ally a luminous cloud presents itself, or parallel stripes are seen 
in the heavens, which afterwards are blended together in a fire- 
ball. 

All these parts of the phenomenon, viz. the momentary 
explosion, as well as the temporary display of hght, together 
with the last mentioned phenomena which precede, and pre- 
pare for the principal occurrence ; further, and chiefly, the con- 
siderable difference in size between the fire-ball and its product 
which falls to the earth, cannot be explained by the passage of 
a solid body through the space above and in the atmosphere. 
At the foundation of all these phenomena, there must be a pecu- 
liar, instantaneously- effected, physico-chemical process, regard- 
ing whose exact nature all the observations hitherto made 
leave us still in the dark ; hence it seems too soon to endea- 
vour to explain it by the laws of nature, which have become 
known to us, or which we think we have ascertained to exist. 

But there is one conjecture which seems to me perfectly natu- 
ral, and which it is necessary to bring forward, viz. that, at the 
time when the exphsion and evoltttiait nf light occur in availing 
meteor^ a great chemico-phys-ical operation takes place, which ia 
not merely the accompaniment of the Jail of a solid body, or the 
effect ofthalJaV, hut which forms a new body from the original 
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flemenls ; and thai this new body is acludUy theJbUing meteoric 
stone. 

Chladiii assumed, that the Epace between the great heavenly 
bodies ia filled with masses of an original matter, in an incoherent 
form, from which solid planetary bodies can be produced ; and 
perhaps also with already formed, but extremely small planet- 
like bodies, endowed with the same revolving motion as the 
larger. He believed that revolving accumulations of this loose 
matter, when they came within the power of attraction of 
the earth, could descend to its surface, and thus produce me- 
teoric stones, or that the phenomenon of aerolites might be 
caused, by the arrival within the region of the earth's attrac- 
tion, of one of the small satellites assumed by Chladni to exist, 
and to which he gave the jocular appellation of world-chips 
{Wellspdne). Nevertheless, he gave the preference to the idea 
of the formation of meteoric masses from loose elementary mat- 
ter, probably from the consideration, that the theory of the de- 
Gcent of Weltspdne is involved in the same difficulties as the lu- 
' Bar hypothesis. 

But, it appears to me, that the notion of the descent of a 
mass of loose original matter to the earth, its meeting with the 
atmosphere, and its passage through the latter, is not qfUse^ 
sufficient to explain the phenomena wliich have been enume- 
rated above, as accompanying the fall of meteoric stones, t 
might be inclined to support the proposition which forms the 
basis of the view, viz, that there exists an original matter in 
space (and probably also in the earth's atmosphere) ; but, it 
seems to me, that, in order to produce the appearances de- 
scribed, some other process must take place iu relation to this 
matter than its mere entering into the earth's atmosphere. 

The opinion, that the substances from which planets are 
formed, are dispersed in space, is by no means unnatural ; and 
the same may be said of the idea, that the formation of solid 
bodies from such substances is constantly being effected by the 
agency of some physico-chemical process, of whose nature we 
are ignorant. This last view has been adopted by Herschel, * 
Y certainly a very competent authority. It thus appears to me, 
I that all the circumstances accompanying the fall of meteoric 
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stunes, are extremely favourable to the thought, that the phe> 
iiomenon is caused by a process which produces solid bodia 
from the loose matter already meDtioned. 

If we adopt this view, we find that it explains many of the 
phenomena of meteoric stones, much more easily than the other 
hypothesis ; that the difficulties which are opposed to the adop- 
tion of the latter do not affect it; and that it leaves unassailed 
the results of chemical investigation. 

The suddenness of the phenomenon, the momentary explo- 
sion, the light diffused by the falling body, the circumstance 
of the stone being cooled on arriving at the earth, its solidity 
at that moment, its internal crystalline structure, the enormous 
extent of the fiery mass when at a great height compared wiih 
the small volume of its solid product, the fact, that the com- 
mencement of the phenomena has sometimes presented a small 
luminous cloud, at other times parallel luminous stripes, which 
gradually unite to form a fire-ball ; all these appearances are 
much more easily reconciled to the theory, that, in the fall of a 
meteoric stone, a new body has been formed, than to the other, 
that a perfectly formed solid body from another planet, or from 
some other quarter, has fallen to the earth simply from its spe- 
cific gravity. I presume it to be well known, that, in great 
chemical combinations and decompositions, violent and sudden 
phenomena occur, such as evolutions of heat, light, &c. 

There is another circumstance which seems to favour more 
the theory of the new formation of a solid mass from original 
elements, than that of the ejection of a fragment of a larger mass 
of rock, and this is, the trace of a regular Jbrm produced by 
crystallization of the whole mass which is observable in some 
meteoric stones,* Although the approximation to a regular 
form is only a slight one in the cases alluded to, yet it is not to 
be denied that observations of this kind deserve attention.'l' 

■ Cbladni's Feuermeteoro, p. 41). 

t la King's work on Meteoric Stones (1796), afterwards nientioned in the 
present memoir, we find the following curious pa&aage regarding the funn of 
meteoric atones. He eajs, " I have received from Sir Charles Btagden spre- 
senC of one uf the very small atones that are affirmed to hare faUeu in Tus- 
cany, and which has very lately been brought carefiilly from Italy. Its figure 
plainly indicates, that in the instant of ila forniation, there was a strong effort 
tawarda crystailization. For it is an irregular quadrilateral pyramid, — whose i 
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"Fhe same view is countenanced by the nature of the flaggy crust 
which would seem to be the product of an instantaneous pro- 
cess, * perhaps of the ]ast step of the great principal operation, 
and is intimately connected with the breaking up of the mass 
into pieces, for all the fracture surfaces are coated by this crust. 

Even the planetary rapidity of motion which has been noticed 
in the progress of fire-balls and meteoric stones, corresponds 
better with the idea now under consideration, than with that of 
a mere descent of a solid body, in which latter case so great a 
rapidity could not be produced.")" 

If this hypothesis should be considered too dating, and too 
little supported by other better known phenomena, or by ascer- 
tained physico-chemical laws, I must freely confess that I can- 
not bring forward any farther proof of a positive description, 
and that I must chiefly appeal to the fact, that, of all the 
theories, it affords the greatest facility for the explanation of 
nearly the whole of the phenomena presented by meteoric stones. 
I have also lo request the attention ofmy readers to the following 
facts ; Planets exist of extreme variety in r^ard to their volume. 
They must at one period have been formed by a process con- 
formable to the laws of nature. We have no grounds for consi- 
dering that the formation of planetary and other similar bodies 
has ceased. Ascertained phenomena in the region of the fixed 
stars, permit, nay favour the conjecture, that extremely large 
heavenly bodies are siill being formed, while, probably, also 
others are dissolved. Great and small arc expressions which 
ought not to have any influence in deciding such a question. 
The Sun, Jupiter, Uranus, and Vesta arc heavenly bodies ha- 
ving a similar nature. The diameter of Vesta is upwards of 
3000 times less than that of the Sun ; and a body whose diame- 
ter should bear the same relation to that of Vesta, as the diame- 
ter of Vesta does to that of the Sun, would have a diameter of 

base, an im|ierfi>ct kind of square, has two of its adjoining ddes about siz- 
[enthB of on iach long each, and tbe other two each about five-tenCliB; whilst 
two of tbe triangular sides of the pyramid arc about six-tenths on every side 
of each triangle, all of which are a little curved; and the other two triangu. 
Ur rides are only five-tenths on the aiitea where these two last join," p. 39 — 
Edit. 

" Cbladiii's " Feuemieteore," p, 49. 

t Mayer in " Vuigt's Mogazin," vol. v. ]>. 16 ; also Bessel and Beiizenbeig. 
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a little more than 400 (ieet Heooe a meteori e atoDe wlioee dBa^ 
oietier to that of the astumed bod j stood io liBnlar idationi m 
that body to Vesta, woiiM bdong to the dass of aefditea of the 
smallest sise. For diemicsDj produoed inorganic bodies^ iia* 
ture has only a measure of the rclatioiis of their c ti m pooai t 
parts, but no measure for the masses regarded as a wliole. 

It is extremely probable that the dementarf iagredie nt s fiaJi 
which heavenly bodies are fonned, are analogoas car similar ts 
one another, since the laws of nature, wfaidi prodoee Kgnfaily 
the greatest phenomena of the heavens^ act with sndi unifiininlj. 
It is, on this account, also probable that the substances renddiy 
from the union of the elementary ingredients, and of wUcb Ifae 
(danetary bodies connst, are extremdy similar to one another; 
still, however, as is self-evident, without prgndice to that pr^ 
dominating variety in the detail that seems to be observed so 
universally by nature, and which we also p^^oeive in the others 
wise extremely uniformly arranged sdid structuresof our g^6b& 

We find that the lowest portions Icnown to us of the crust of 
our earth oonmst of crystalline, granular, compound mineml 
masses. Although this i^nown part of the crust is so araall, yet 
the information we thus possess is by no means without import- 
ance for obtmning an idea of the internal constitution of the 
earth. Since all the mineral substances brought to the surface 
by the agency of volcanos, and some of them probably from a 
very great depth, seem to belong to such rocks, we may assumci 
at least, that the same compounds— without going so far as to 
believe that they actually extend to the centre — still form an 
essential and important constituent part of our planet. 

If such rocks are essential component parts of the earth, they, 
or at least similar structures, may hold a prominent place in other 
planets; nay, from the above mentioned uniformity of the laws, 
and operations of nature, it is even probable that granular crys- 
talline mineral structures, of various kinds, are essential compo- 
nent parts of all planetary bodies ; that, therefore, in the forma- 
tion of these bodies, such mineral compounds are produced from 
elementary substances ; and that, even now, when original matter 
is united in space to constitute solid bodies, this takes place by 
the formation of granular crystalline mineral substances. An 
especially important part seems to have been assigned to iron in 
^he economy of nature : that it forms a large and important part 
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of our earth is well known, and that it probably exists in ex- 
tremely large masses in the interior of the globe, seems to be 
indicated by magnetic phenomena. It is hence quite possible, 
that, in the distribution of elementary matter existing in space, 
the matter from which iron is formed * may occur in such 
predominating quantity, that the obscure process of the forma- 
tion of solid bodies when it reached those portions of original 
matter, would give rise to masses of native iron instead of com- 
pound meteoric stones. 

Since the defenders of the lunar hypothesis support their opi- 
nion by the fact, tliat meteoric stones are granular rocks, and 
since they thus assent to the supposition that the materials of the 
two distinct heavenly bodies can be of similar or very analogous 
constitution, which may also be the case with several heavenly 
bodies, perhaps even, though with important differences in the 
medium compactness of the mixed principal constituents, with 
all the bodies belonging to one solar system, — they cannot de- 
ny, that, in the formation oi new heavenly bodies, in the same 
system, a material very similar lo the mass of the others may, 
nay, reasoning on the uniformity of operating forces of nature, 
must, be produced. 

If, then, creative nature is not limited in the scale of its ope- 
rations, it will continually bring forth bodies of all sizes, formed 
from the inexhaustible supply existing in space of the elementary 
matter which is constantly renewed by decompositions. Per- 
haps within the limits of separate solar systems only smaller 
bodies, such as subordinate planets, revolving fragments, shoot- 
ing-stars, and meteoric stones are produced ; while in the vast 
spaces between the solar systems, the formation proceeds of 
larger — infinitely larger — heavenly bodies, of whose existence 
we are only made aware by their becoming now and then vi- 
sible, at immense distances, in the form of new stars. 

It will be remarked, that I have here enumerated shooting or 

falling stars. Many of the appearances included by us under 

this name, and which do not all belong to one and the same 

phenomenon ,-f- and also the small moveable luminous points that 

* Iron belongs to our so'called simple Iwdies. 

t Olbere haa expressed the opinion ttiat falling stars exhibit essential diT- 
ferences among themselves. Vide " Von ZodAV MonaUvAt Carreipandmit" 
vol. vii. p. ISif. 
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are sometimes seen through telescopes^ may partly be ejected 
masses, partly such newly formed bodies as we have menUonedy 
none of which reach the earth. But regarding such speculatioiui 
I do not wish to proceed beyond reasonable limits. It now 
only remuns for me to recapitulate briefly the result of the pre- 
ceding considerations, and to express concisely the view which I 
have formed on this subject. 

The hypothesis of the formation of meteoric stones tvithin the 
limits of the atmosphere, and by the sok agency of that ter- 
restrial atmosphere, and the matter contained in it, seems to 
me to be unsatisfactory. But, whether the earth'^s atmosphere 
has not some share in the production of these bodies ; whether 
the finding solid matter in rain, and the atmosphere, indicates 
a connection by means of that matter between the earth, the re- 
gion of the atmosphere, and space, a connection which admits 
of a reciprocal operation of phenomena, extending upwards to 
a great height ; these are questions which I cannot directly 
answer in the negative. 

It appears to me that all the phenomena of meteoric stones 
are not sufficiently explained by the hypothesis which regards 
them as of lunar origin. 

From the information we at present possess, I am much more 
inclined to regard, as in some degree sufficient to explain the 
phenomena satisfactorily, or at least tolerably well, that hypo- 
thesis, according to which, meteoric masses are not originally 
solid fragments, which have been torn away and violently pro- 
jected from their rocky beds ; but bodies whkhy at the instant 
of the occurrence of the meteoric phenomena of the light and the 
explosion^ are, by the agency of a great pliysico-chemical process^ 
iiewly formed Jrom incolierent^ and probably gaseous mMertals^ 
and by the same cause solidified, and which descend to the earth's 
surface when this, still to us obscure process, takes place within 
the sphere of attraction of our globe. 

In conclusion, I cannot refrain from adding a few remarks 
on the historical sketch given by Berzelius, of the views which 
have at different periods prevailed regarding the phenomena of 
aerolites. 

Berzelius says, " It is only since the commencement of the 
present century, that the occasional descent to the earth of 
larger or smaller masses of stone, has been regarded as scienti- 
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fically proved." This is perfectly correct ; but, he continues, 
" the certain knowledge which we at present believe ourselves 
to possess, was originally grounded on the duly accredited fall 
of a stone, on the 13th December 1795, in England, viz. at 
Woodcottage in Yorkshire. Howard, wlio, a few years after- 
wards, undertook the examination of this, and several other 
presumed meteoric stones, found that they agreed in appearance 
and composition, but that they differed distinctly from minerals 
of terrestrial derivation." Further, " Howard communicated 
the results of his investigation, in the year 1802, to the Royal 
Society of London. They excited universal attention," &c. 

This is also at least substantially correct ; but Berzelius has 
passed over in silence the following facts relative to the early 
history of the subject- 
In the year 1794, at the Easter Leipzig Fair, — therefore 
at a time when this great phenomenon attracted the attention 
of no one, was to many altogether unknown, and by those who 
pos.sessed information on the matter was regarded as a fable or 
a superstition, — at that period appeared Chladni's well-known 
tract, on the origin of the mass of iron found by Pallas, and of 
other similar bodies, &c. 

In that essay Chladni endeavoured to prove that stony masses 
might fall from the air, and that the well-known phenomenon 
of fire-balls was identical with such falls of stones. He adduced 
many accounts, which had previously been regarded as fabu- 
lous, of falls of stones whose products were still preserved in 
collections ; and he asserted that the Pallas iron was such a 
mass, an opinion which corresponded with the prevailing tradi- 
tion among the inhabitants of the Ural, Among the examples 
brought forward by Chladni, in which the period of the fall of 
the mass was known, and the products still prese^^'ed, the most 
remarkable were the falls of Ekhsiadt and of Agram, while the 
most modern were those of Alborelo, in the year 1766, and of 
Luze on the 13th September 1768. 

No other philosopher had, at that time, dedicated his at- 
tention to this phenomenon, and Chladni was not able to quote 
any more recent falls. That distinguished man, endowed with 
all the requisite attainments for the investigation of the ques- 
tion, was th^firgt who combined the then existing data in one 
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entirely new, and soon afterwards thoroughly proved view, and 
even then, in hia first memoir, indicated the leadiog features of 
the hypothesis he formed, and which he subsecjuently steadily 
maintained. 

It was not until several months after the appearance of 
Chladni's publication, that, on the l6th June 179+, there oc- 
curred the fall of stones near Siena, and then in the following 
year, in 1796, on the 13th December, that of Woodcottage in 
Yorkshire. The attention of the Enghsh was first directed to 
the phenomenon by Chladni's essay, and by the two example;> 
of aerohtes just mentioned, which occurred a considerable time 
after the date of the publication of that essay. It was not, 
however, Howard, but King, who was the first to turn hia at 
tention to meteoric stones. The latter published an extract from 
Chladni's work, and enlarged the notice there given, of accounts 
of falls of stones. * Howard did not come forward with his 
observations till after the great fall at Bmares, which took 
(faoe OS the«th M«rch 1796l 



CoiOributioiu to ihe JBcfotacal Geography ^SouAtm-Bmtlpe. 
By Professor Li»i.-|- 

The flora of a country is one of its distinguishing features ; 
it determines its character. To ask a reaacm for a plant being 
found in one station and in no other, is like inquiring why the 
domestic fowl is not provided with peacock's feathers. 

It iMiot an easy matter to find plants which characterise a 
country in reference to its latitude, as well as to its lon^tude 
and its height. We must select plants which are extensively 
distributed ; we must select pUnts which are not easily pro- 
pagated by means of seed, because these are easily transmitted 
acfudentally from one country to another ; and we must select 
plants which do not grow among grain. On one occasion I 
found, in Portugal, the beautiful corn blue-bottle {Cetttaurea 
cyanuj), which ornaments our northern fields. But even when 

' * E. Kliig*a Eemsrki concemlng Stones Mid to have fidleu fiom the cloud* 
in UuM di^i, aad In udent times. L<mdoii,'17M. 
* ft«*i WIsrtiMwH AfMo/Vr NtamrMMMe. 1SS6. 
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we have made a good choice, we must remain long in a country 
to be enabled to determine the limiu of ihe distribution of a 

It is wi?ll known that many, not all, plants of the northern 
plain occur also on the mountains in the south ; and although 
such plants are very convenient for marking the relations of the 
climate of the mountains, yet they are not so well suited for the 
determination of the relations of the climate of the plains from 
which we started. These plants also ascend the mountains gra- 
dually, and do not make wonderful leaps like the buck-thorn 
(_Hippophde Rfiamnoides), which the traveller from the island 
of Riigen to Geneva will not meet with any where else but at 
these two points. It is fortunate also when the characteristic 
plant is universally known, so that minute botanical knowledge 
may not be required for making the desired determinations. A 
plant well adapted for determining the elevation of the ground 
is the bilberry or whortleberry {Vaccinium mj/rtillas). It grows 
in northern Germany, also near Berlin, in the wooded parts of 
the plains. It then gradually ascends: occurs near Frey burg 
in Baden, but only on the higher mountains ; in Switzerland it 
grows in the woods of the lower Alps, then reappears for the 
first time on the high Mpe di Caporaglieno, above Fivizzano, 
where it flourishes in the meadows along with the Colchiaim 
autvmnale. There it was also met with by my friend tbe late 
Professor Hoffman, shortly after ray visit to the place. Finally, 
it is afterwards to be sought for only on the high Majella, in 
ihe Abruzzi. 

Let us return to the plains, and afterwards consider the lines of 
separationof the plants of Southern Europe. After we have com- 
pletely left the Alps, there very soon makes its appearance a uni- 
versally known plant, the lavender {Lavandula spica). 1 1 occurs 
on the sunny hilts around Verona ; it is particularly abundant be- 
hind Coni, towards the Col di Tenda, constantly following the 
mountain chain ; then extends to the south of France and Spain, 
and is still abundant in Aragon, but further in the interior and in 
the plains of Castile it is not found ; and it is no where met with 
in Portugal. It also ceases in the direction towards Home, and 
only makes its appearance among the high mountains which 
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border the Adriatie Sol The kreoder it al m iM ltni pliBt^ 



in latria w» find id iu pUoe the dary {Sahia q ficmmlia )^ wBkh 
there follows the Monte Maggiorey but in Italy only grows on 
the high moootaios of the Abmzzi. 

The plab of Lombatdy u afardcn^ where we haidly find a 
wild vegetable production, and none which can be regarded 
as diancteristic In the same numner hilly Istria is entiidiy 
covered with planted olive trees, and it is only between then 
that we can remariL the commencement of the myrtle rsgion^ 
The myrtle covers whole districts in Fbrtugal, ,and is thcna 
particuhrly beautiful shrub on the banks of streams. It is dis^ 
tributed over the centre and south of Spain, and the soalher» 
provinces of France, and extends to the Riviere of Genoa. It 
is to be found every where in the States of the Chur^ and 
around Nafdes ; and occurs throu^iout the whole of Istiaa, ta 
the very base of the Monte Maggiore. Itcxtoids a little fiu^ 
ther to the south, but becomes rarer and rarer ; and only sepa^ 
rate individuals grow in the north of Italy. 

Proceeding in a southerly direction from the region of myitles^ 
we. arrive at the land of the rosemary, or what may be better- 
and more definitely denominated the land of the oleander or 
rose^bay. That shrub commences at Merida in Spain, ficdtows 
the course of the Guadiana to Ayamonte, where, on one occa- 
sion, thfr good King Gargatai reposed in a rose-bay bush. It 
then adorns the valleys of Algarve with its beautiful flowers, 
while the Serra de Monchigue displays the lovely blossoms of 
the Rliododendron ponticum. We find it only in the warm val- 
leys of Calabria and Sicily. In the Morea, after proceeding for 
many hours along the road leading to ancient Troezene, over 
bare and arid mountains, and exposed to the scorching sun, 
from which but a scanty shelter is afforded by a few scattered 
diminutive wild cherry trees {Pyrua cuneifbiid)^ there appears 
in the distance a long stripe of oleanders, winding, with some 
projecting sycamores, among the mountains,— « most welcome 
sight to the thirsty and fatigued traveller ; for he is sure to find 
a streamlet in the thicket, and the sycamores give promise of an 
agreeable shade. 
. We have now indicated the three botanical r^ons of Southern 



Europe trom norih to south. Let us next consider the sepa- 
rating lines of vegetation from west to east. Here it is not dif- 
ficult to find plants which determine the limits, for the firs and 
oaks are extremely characteristic. 

Our park fir (" Thiergarten-Tanne") [Pinus aylvestris), for 
I will so term it, owing to the numerous botanical doubts in- 
volved in the names, does not cross the crest of the Alps towards 
the south, nor the Khine towards the west, that is to say, in a 
wild state ; it is proved historically that it has been often enough 
planted in France. The foliage of a large and beautiful Iree 
replaces its greyieh-green leaves. The pinaster (Pi/d/spiniMfcr, 
Lam., P. maritima, Cand.) forms the great wood of Leiria in 
Portugal, which Don Diniz caused to be planted, but from na- 
tive seed. It lias quite a different mode of growth from our fir, 
presenting a pyramid instead of a crown ; the branches form 
nearly right angles with the stem, and the needle-shaped leaves 
are very long, and of a dark green colour. Throughout the 
whole of Spain and the soutli of France, this tree stretches along, 
in the vicinity of the Mediterranean Sea, till it reaches Genoa, 
where it occurs on the Riviera, both to the cast and west of the 
town. We can recognise the form by its stretched out branches, 
which make it resemble a chandelier. But the pinaster soon 
ceases, and there appears in its place the fir of Aleppo {Pinus 
hdUpeTisis), for so it is termed by botanists, who have established 
it as a rule never to alter a name, however improperly it may 
have been given. Its long, extremely fine needle-shaped leaves, 
render this lofty, picturesque tree sufficiently well known. It 
belongs to the plains of Italy ; while a beautiful fir is proper to 
the mountains, and has not been long known to us. It is the 
Laricio {Pinus Laricio) which grows on the mountains of 
Corsica, in Calabria, and on Etna ; and has much the habit and 
height of the red-fir (Pkea excelsa). It flourished formerly on 
the low mountains of Italy, as on the Riviera of Genoa; for 
Strabo says, that there wood was cut down for masts, and was 
exported by the inhabitants, who received in exchange oil, an 
article which was wanting at Genoa. The case is now entirely 
reversed. A iew years ago, when the foundation of the TIjpatre 
of CarloB was laid at Genoa, some fir-cones were found, which 
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were afterwards thewn me by Yiviaiu ; aad thqr weiwpcecM^ 
flfanilar to the fir-coDes I bad brotigbt wiib me from Etna. 

Furtber to tbe east we meet witb tbe QttnA ta (JPSmut wmrin 
iMMi), a tree of inoonnderable brigbt, but baTUig . a beaotifid' 
crown, and long light-green needle-sbaped leaves,. wUd^ bj 
tbeir peculiar tint, at once distingiuih tlus qwdea ftom aU die 
other firs. I found it in a wild state in no otber oountrj hat 
Greece. It enlivens exoeedinglj tbe gloomy mouDtains of ikii 
country, and is particulaily abundant ra ancient AttkaL Fium 
tbe Acropolis, tbere is visible in tbe distance,, on tbe sacred: prth 
leading to EleuMS, a wood composed of tbe J P i ma wflriiiiMr 
Also on Hymettus, and on the promontory of Silniufls, wp find 
woods of this cheerful looking tree. When we leave the billy 
plain of Megara, tbe road suddenly ascends towards tbe Isth- 
mus ; a wood of these firs is then entered, rocks appear to the 
right, and tbe mountains round which the path winds beooaM 
more lofty and more precipitous. Tbe narrow arm of tbe se% 
with its bay, is almost completely shut up by the now. deserted 
island of Salamis, which there elevates its innumerable mountain 
summits. A precipice overhanging the sea is now to be passpdj 
and might cause giddiness in the travelleri were it not fbr a 
friendly thicket of mastick, which protects him from danger, 
and permits him to enjoy undisturbed the extreme loveliness of 
the scene. Traces are still perceptible of walls, and of tracks of 
wheels on the rock. Here, in remote antiquity, was the abode 
of the robber Pityokampos, who bound his victims between two 
fir trees bent together, and thus cruelly murdered them. This he 
might easily do with the small Greek fir, but it would have been 
impossible with our species. 

In the Morea the tree is not abundant, and is almost confined 
to the northern coast. It ornaments the valleys of Epidauros 
and the mountains of Mgina. At the foot of the lofty Cyllene, 
towards the sea, it is found in perfection ; and it grows with a 
beautiful and wide- spreading crown on the rugged banks of the 
river Xylocastro, which descends with violence from the moun- 
tains. On the southern coast of the Morea it is rare, and on tbe 
western coast we meet with the Aleppo fir {Pimis halepensis). . 

The three firs we have now enumerated, viz. the pinaster, 
the Aleppo fir, and the Greek sea-fir, characterise three regions 
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of southern Europe from east Co west. In like manner we have 
three oaks. In Spain and Portugal there is one spmes of oak 
with edible fruit, which was well known to the ancients. Des- 
fontaines discovered it ugain on the mountains of Algiers, and 
named it the Quercus BaUuta ; and the Count Von HofFniannsegg 
and myself have to inform botanists, that it grows in Portugal 
and Spain, but that, on account of its fruit, it is cultivated as a 
forest tree at Portalegre iti Portugal ; at the gates of Madrid it 
. is roasted and sold along with chestnuts. In Italy, another oak 
having edible fruit makes its appearance, and one which Teuore 
curiously enough regards as a variety of our oak {Quercui pe- 
dunculata). Finally, in Greece, we have the Qttercus JEgil(^s, 
the high, slender, and beautiful Vellanida, the Arcadian oak, 
whose fruit was eaten by the ancient Arcadians, (the ^»h»n'p<tyi, 
»iipt of Pythia), and of which the cups are imported by us un- 
der the name of "JTwo/jper," and used in tanning. The oak which 
furnishes the gall-apples {Quercus infectoria) occurs on the 
eastern coast of Greece, but is not abundant till we arrive in 
Natolia. 



Description of a new Anemometer, by which the jitost minute 
changes in the Jbrce or velocity s^ the Wind or current of 
Air may be measured. Invented and constructed by Mr 
K. Abie, Optician, Liverpool ; read and described to the 
Society of Arts for Scotland, by Mr John Adie, 25th May 
1836.» 

In no department of the science of Meteorology is the want 
of a correct and sensitive instrument more felt than in the de- 
termination of the force and velocity of the wind. A great va- 
riety of suggestions have been made by scientific men of all na- 
tions for supplying this deficiency, but no method has yet been 
found generally useful, from the want of the means of compar- 
ing th& results obtained from one instrument with those obtained 
from another; and also from their want of sensibility to small 

■ The Society's Honorary Silver Medal awarded to Mr R. Adie for thii 
communication, Tth December 1836. 
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changes. Most anemometers hitherto constructed measure tk 
▼elocitj of the wind by its mechanical eflects; on the principil 
of exposing a surface of known extent, or smls HKyring on id 
axis, to its action, the force or pressure on the aurface being 
measured by the compression of a spring or air bag^ by rainng a 
column of fluid, or by the elevation of a weight round an axb 
acting on the arm of a variable lever ; thereby balanciDg, and 
consequently measuring, the force of the wind. But to all of 
these methods there are ofc^ections. To the spring, which is 
the most simple, from its change of stretigth by change of tem- 
perature, and from the change of elasticity by frequent oom- 
pression, and to all from the difficulty of maintaining the sur- 
face at all times perpendicular to the direction of the wind. The 
anemometer, or wind-gauge invented by Dr Lind, and by which 
the greatest number of observations with which I am acquainted 
have been made, is free from most of those objections, but in 
this instrument the scale is so minute, that small changes or 
light currents of air are not easily perceptible. I shall not, 
however, take up the time of the Society by entering farther in- 
to the merits of the different anemometers that have been pro- 
posed, but proceed to lay before you the description of an in- 
strument which was designed and constructed by Mr R. Adie 
about two years ago. 

The instrument consists of a light cylindrical vessel, made of 
thin copper, close and air-tight at one end, the other bein^ open. 
This cylinder is placed, inverted, within another of greater dia- 
meter, filled with water; one end of a tube is made to pass 
through the bottom of the outer cylinder, and to terminate above 
the surface of the water, the other is carried into a free and ex- 
posed situation ; on the top of this tube is placed a chamber, ha- 
ving a funnel-mouth, moveable round the tube, and it is made 
air-tight by a mercury valve. The opening is kept exposed to 
the perpendicular action of the wind by means of a vane placed 
opposite and attached to it. Over the end of the tube which 
passes through the water, the inner cylinder is suspended by a 
cord passing over a \\heel, placed on an axis above, its open 
end passing into the water. If now a current of air be allowed 
to pass down the tube its effect will be to force up the cylinder 
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out of the water, and tlie measurement of the force with which 
it acts is accomplished in the following manner : — To the axis 
having the wheel on it, over which the cord suspending the cy- 
linder passes, is fixed a spiral of variable diameter, in the form 
of the fuse of a watch ; from this spiral is suspended a weight 
which, when acting on the largest radius, counterbalances the 
weight of the cylinder suspended in ihe water when no compres- 
sion of air is allowed to exist within it ; this point is marked zero 
OD the scale or dial-plate, placed at one end of ilie axis. The 
dial-plaCe is divided into parts, shewing the force with which 
the viticl is pressing up the cyhnder. The scale is formed from 
actual experiment, by applying weights to the cord passing over 
the variable lever, the area of the top of tiie cylinder being ac- 
curately known. Any length of scale may be given to the in- 
I strument by making the change in the radii of the spiral in- 
crease more or less rapidly, and it may be made to mark the 
' force of the lightest air or of the most violent gale, 
, The instrument is also made to register the maximum and 

I minimum force in the absence of the observer. This is done by 
means of two light pointers, attached to the centre of the dial- 
I plate, and requiring a very small force to move them : one is 
I placed on each side of the pointer attached to the axes, and by 
it pushed both ways, the one to the greatest, the other to the 
least pressure that has occurred. 

Having now described the instrument and its mode of action, 
I may notice some experiments that were made, for the purpose 
of determining what form of orifice it was best to apply to the 
end of the tube for receiving the current of air, in order to as- 
certain whether large or small, or having different forms of ori- 
fice, would cause any difference in the results. Three kinds 
were tried ; one, a piece of tube the same as the long tube com- 
municating with the cyUoder, another with an oblong opening, 
and a third a funnel. These were made so that they might be 
shipped off and on without loss of time, and the morning being 
fine, with a gentle and steady breeze, I could discern no differ- 
ence in the amount of pressure with the different mouths, but I 
thought the funnel kept its head most steadily to the wind, and 
consequently the hand did not vibrate so much, 
L x2 

^ 1 
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. In Older tJMtt ihe eooitnicrionjof thii fanhnwiwil awy liei 
porfflcdy undentood, I have giv«o a. tacdos: «f (th» dif 
ptfta. A ia the imiar cylinder, auipendBd^lhy ir:atiaJi>mMfti^ 
over the wheel B. C ia the azia on which tha'wked B ia iaerfL 
D the apind fixed on the tame axis oiger which Ae wm/^ W^ 
^ |»aMa» counterbalancing the cylinder A. Eia the index 
ing the forcea on the dial<p)ate. F oonoterpoiae wiei| ghta la 
lance the index and tpral. O the outer cylinder filled widi 
tar, into which the cylinder A paawa. H the pipe thw^gh 
which the current of lur pasaea mto the qrlinder A. F n*yli^* 
to let off any water that may get into the curve of tiie tiiw'^ "^ 




Report ofOie CommUUe on Mr R, Adies ((f LherpooPs) AnemomOer^ 

{Read 2&th May 18d6«) 

Your Committee having examined the drawing and description of the ane- 
mometer, and inspected the instrument itself, beg to report : — 

Tliat this instrument is admirably calculated for exhibiting minute Taria^ 
tions in the elasticity of gaseous bodies]; and that it is more properly to be re- 
garded as a pressure gauge than as an anemometer, the application to the 
mMaurement of the prassure ot the wind beii^ only one of the numerous 



Account of some Meteorological Instruments. 

ages to whifh it may be applied. In the gas-works it would be a much n 
detioate indicator of the progress of the operatioua than the pressure gauge 
usually employed there- 
in its general construction it resembles that of the floating gas-bolderj but 
It differs from it in this particular, Ihat the elasticity of the nir in the got- 
holder ib kept as nearly as possible the same, whatet'er quantity may be In- 
tide i while in Mr Adie's instrument, the load ia regularly increased with the 
elevation uf the instrument, so that Ihat elevation becomes a measure of the 
excess uf the elasticity of the inoluded air over that of the atmosphere, or of 
the difference of tfvel between the outer and inner fluid. 

From a minute eKaniiiiatiun of a beautiful specimen of the instrument in 
Mr Adie'a own possession at Liverpool, one of your Committee is quite satis- 
fied that the construction is Buscejitible of great precision and of extreme de. 

Vour Committee, therefore, gkdly recommend this instrument to the &- 
vourable notice of the Snciety. Kdward Saho. 

James Too. 

EUnburgb, t6(?f Nmembcr la3& 



Account of some Meteorological Instniments. (With a Plate.) 

The importance of obtaining simpte Meteorological In- 
struments, which are capable of indicating the majrima and 
minima of atmnspheric changes, during the absence of the 
observer, has always been acknowledged. The following de. 
scriptions of three instruments nf this kind, contrived by Pro- 
fessor Traill, have nut, we believe, yet appeared in an English 
publication, though they were exhibited and explained by him 
several years ago, when he lectured in ihe public instittitions of 
Liverpool, and though he read a short description of them to the 
meeting of German Philosopliera at Hamburg, in 1830 ; as ap- 
pears by the account which Oken has given in the Isis for 1831. 
The instruments are simple in their principle, and eeem well 
suited for the intended purpose, 

I. Brgiflfr Anemoscope. — The indicalions of the direction of the winds are 
genernlly given in a very imperfect manner in meteorolf^cal joumHia; it ia 
rare to find more than a single point of the compass noted for each day ; and 
n this ia seldom given with tolerable precision. It is obvious, however, 
it any knowledge of the causes that influence 
le dlrectloo of loeai idndt, it must be founded on more accurate meana of 
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to irkkk tfwy wm'i ■■»■»■% atM^ Ikift^i^MeHli 
to —Hf thm vMii<twi wifti iAm — ttaid^ghA fhtlwiwail 

tad Uilt dMkUntum MnM to be mpplkd bsf ])r !^^ .r j 

T>k tertriMMPti Into (topkgft aad or^M fai^^i iifi ■■■m>ig%iC 
vfam • icpvMiMU a lif^i but firm lod of bnm^ loiftrtad, in a numn H^ 
•ltlflil» bj dmikr iqpirtwMla bflMtcnaptflsidiB AvdU^ribMOMiiiiii 
Aitt|oraoy|iigbttwotnlHetlo«ioilot%whiaittoqfin<rfagioM 
tko BUMUMT uMMllj odoptod lo tbo TUMI OD poblk hiiiMliigfc TImi bM 
Mdof tho.rodlsdiodwitha bbrnteoBoof iteelt andt to wdto dbHipBMi k 
oonitnictian^ with finwdom of motlois Ike lodnt csnrirti of a flat^ iMlMoi 
ftrooo of tbonniooth, oatanlroaiideivitki^wlddian oo albn ojmwwI 
Sa tint miiitnL 

Thto ■odnt k firmly flzod In the ccBtn pTa poUdMd cfapcokr pli«tdra«» 
mon wxiting-slAte, on the exterior muglii of wfaidi the ifaombe of the-ci^ 
peiitiniddcgreeiQfaclrele, ereengnnred. The ▼ane h to flrtdjy ■tlwhiilttf 
the rod, and ceiriet the rod along with it, whai acted on by the wim i. Fiv 
inchti aboFe the slate, the square brMs«arm e to jointed to the zo^ eo ai ts 
hare a slight Terticel motion, but to be cuitod around with the red* Onlhii 
horiaontal arm slides a spring tube d; intended to cany a piece of sbte pen- 
cil ; the point of which may trace the p r og r ess of the rane round the dide* 
The qnring-tube may be fixed at any distance from the centre by meiaiii of a 
small nut-ecrew/; and the due pressure of the pencil on the alate to aecnnd 
by the ball e, which moves on the arm by means of a screW) fimned on its 
outer extremity. It to obvious, that in thto numner the whole Yaztotttons to 
the direction of the wind, o^Mble of moving the vane, may be read offerai 
to degrees of the circle, during a complete revolution of the instrument* As 
it was found inconvenient, in some situations, to place the mdex-pkOe or date 
horizontally, Dr Traill afterwards altered the apparatus^ as represented to 
Fig. 2. * 

Two equal bevelled wheels were added : one, «, was fixed horizontally on 
the rod ; the other, c, was attached vertically to the axis of the index/ The 
wheels have the same number of teeth ; and the motions of the index co]> 
respond in extent to those of the vane ; for the only efiect of the intxoduo- 
tion of the wheels thus arranged, is to convert a horizontal into a verticd 
motion. The whole of this subsidiary apparatus is included in a box of brass ; 
and to prevent the entrance of dust, a small inverted cone of copper to cement- 
ed at ci, so as to cover the aperture for the rod, without impeding its motion. 
This is represented detached at h. 

For the writing-slate Dr Traill substituted a surface of polished porcehdn, 
and listened, by a small spring, a black4ead pencil in the index/. The 
movements of this pencil on the pqrcelain-plate are remarkably smooth, and 
the line is beautifully traced with very little fHction. But mofe ktely, the 
inventor finding that the wearing of the pencil gave the necessity of fiiequentfy 
replacing it, has rendered the instrument more easy of management, by sub- 
stituting two light indices p g, which are fitted to the central hole in the indinr- 
ptote, with just sufiicient friction to remain in the position to which they are 
moved by ia stud en the prime index/. The indices gg have a curve at half 
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hich atlavFS their being brougbl together, Just below the iirime 
e inptrument is Edjiitledfora fresb ubaervatioo. The princijile 
6::Bliun of the anemoscope U so obvious, and its cotistruct)oD ao 
e conceive no farther deacription requisite. 
i considered desirable to have an instrument to indicate more 
than a single revolution of the vane, a modification of Fig. 2. will proiluce 
it ! and Df Traill exhibited to the Boyal Society of Edinburgh, an anenio- 
Bcope, which marted four revulutlons of the vane. In Fig. 9. the bevelled 
wheels had each fbrtj-two teeth ; these were retained ; a pinion of twenty- 
one leaves was fined nn the axis of the vertical bevelled wheel c, Co give mo- 
I tioQ to a small wheel with forty-two teeth, having on k9 axis another pinion 
1 of twenty-one leaves, which moTes a secnnd small vertical wheel, also with 
forty-two teeth ; the axia of [hla last is hollow (to allow the passage of the 
aiis of the vertical bevelled wheel e), and It ({ivea motion to a ilui-arm moving 
round the indei-plate, by these conibinationK, once, while the prime index 
tnekes/oiir entire revolutions. This stud-arm moves the Indices. 
' Dr Traill finds that this apparatus moves pretty freely, and will certainly 

register all the probable variations of the wind during twenty-four hours. 
He considers it, however, unnecessary to provide for contingencies bo rare, 
and believes that every useful purpose may be served by the form of the In- 
strument in Fig. 3, especially if the meteorologist, during very variable wea- 
ther, would make two instead of a single dally observation. 

IL Seffitler Barometer. — The philosophic world is well acquainted with the 
ingenious contrivance of Mr Keith for registering the variations of the baro- 
meter; but the means employed by Dr Traill have the advantage of sim- 
plicity, and, while the instrument is kept at rest, of not being liable to de- 
rangement from slight causes. He employs two barometric tubes, arranged 
as in Fig. 3, and attached to a board C. A is a common diagonal barometer 
into which is introduced, before the upper part of the tube is bent, a smooth 
cyHnder of iron.wire, half an inch in length ajid nearly equal in diameter to 
the tube. The tube is Riled in the usual manner ; and on placing the tube, 
as in the figure, a alight manipulation disengages the cylinder from the mer- 
I cury, and it remains in the void space of the tube. When the barometer 
risei, the mercurial column pushes the cylinder before it -, and when the 
barometer sinks, this index is left behind ; and therefore its lower end marks 
the flutrunum height of the barometric colimin. 

B is Dearly on the principle of what is termed the rectangular barometer. 

The cistem is placed above, and the ap^'ture is on the other extremity of 

the tube ; which in order to give both indices similar resistance to the niove- 

inentB of the column, is inclined In a degree equal to Ibe diagonal porLioD of 

IJie.tube A. An iron-wire index id slipl into the open end of £, after it haa 

been filled with mercury, and is fixed in the position represented at B in the 

figure. As the atmosphere becomes lighter, the mercury descends fi'ora the j 

I dstera, pushes the index before it ; and the miiAmum of the mercurial column 1 

[ la obtained by the position of the index. I 

I Having remaihed thai Ibe entrance of dust was apt to impeile the free mo- 1 
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cpM «^ or tlM tiA% okl beodiof it i^hdlf dvramH «^ 
'Oan of the Index. 

Both IndloM ■!» •4utcd» ftr a ftMh o b w gf Ul aa, ty WNbNT 
coBtMt with th« maRuty, bj bmim of a hhU 



IIL Ayiiftr Tlgwt«i»r, Ithtbowioiilcctoato 
Hi% that the wMfc— md itoiwo am ohtiiaod hf wmim dT ftdfa of ^ty ■»■ 

^UtiUfifi »n iitmW tkaiF artaU^ it ft rfMynA Tho priadpol oi||eG|lon to A/t 
thcnnomctflr lib that the jadhjf^jw'jiyi, hoverer coMtrneledf are Tay Ub 
to alteiatlwii in theb leriititife to the mefcurial coh^■^^^ iM4 fte^^ 
ped^ hi a anloiis dqpwe»theftee motloBof the hidleofi eoaatoindlt the 
iBetnmie&t Ibr delicate dboarTatlonCi 

To obTkte theoe incoovenieiiceii Dr TiaiU eontdvcd a dnijle i^^ 
mometcr (deioibed hi the LOrmy tf U9^ Kmo t ri m ^) , bn ^dch the tm 
hidioei mofod hi a horiaontal tube^ Mid theraflne xeqidnd no ipriBiii to it* 
tahi them hi their pofUkmii hat that hntninent hefaig fimad liable tode- 
aogement tnm all^t moreiiMftti* he hat eoMtraetad a iwHflraHan of the 
inttnimeDt) whkh it repretented in Fig. 4. 

In ftct, it oonsittt of liit thennometer with the tobe bent In the middle n 
that Uiekgt nuke with eadi other on an|^ of IM*. TUi Ibrm icnden tht 
mevcaritl column leti liable to tepante ; and the indinatiiQa of the annt of 
the tube it jott tuflOdent to pteveBt the faidloot dlppfaig dowa when Ae mbt- 
curj retiiet finnn them* - « 

In tbit rcffitter thennometer, at in BLx% the thennqmetiic indhaitloot an 
obtained from the expansions and eontractiont of alccdid { the hidloea art 
moved by a short mercurial column, which is itself acted on bj the changes in 
the bulk of the spirit ; there is a portion of spirit also in the limb a of the ii^ 
strument, as in Six^s thermometer ; the slight inclination of its arms allows 
the indices to rest whenever thej have been propelled bj the mercuiji 
and renders any kind of spring unnecessary. The indices are iron wires en- 
closed in slender tubes of coloured glass ; their extremities next the mercurial 
column give the nuueima and minima ; and they are a^usted for each observa- 
tion by means of a small magnet. 



Report upon a Letter addressed by MM Baron de HumboUH to 
His Royal Highness the President qflJu Royal Society j and 
communicated by His Royal Highness to the Council. 

To His Rotal Highness the Presidekt ako Coukcxl of the Rotal 

Society.* 

PiiBvioorsL V to offering any opinion on the important communi- 
cation on which we have been called upon to report, we feel that 
* This report is taken from the Athenseum of March 1837* 



Saperi on Terrtt^dMngnettsm, ^sT^^ 

it will be proper to lay before the Counfii a full account of the 
communicBtion itself. In this letter M. de Humboldt developes 
a plan for the observation of the Phenomena of Terrestrial Mag- 
netism worthy of the great and philosophic mind whence it has 
emanated, and one from whieh may lie anticipated tbe rslabliefa- 
ment of the theory of these phenomena. 

After hia return from the equinoctial regions of America, M. 
de Humboldt, in ihe years 1806 and 1807, entered upon a care- 
ful and minute examination of the course of (he diurnal variation 
of the needle. He was struck, he informs us, in verifying the 
ordinary regularity of the nocturnal period, with the frequency of 
perturbations, and, above all, of those oscillations, exceeding the 
divisions of his scale, which were repeated frequently at the same 
hours before sunrise. These eccentricities of the needle, of 
which a certain periodicity has been confirmed by M. Kupffer, 
appeared to M. de Humboldt to be the effect of a reaction from 
the interior towards the surface of the globe — he ventures to say of 
" magnetic slorma" — which inditated a rapid change of tension. 
From that time he was anxious to establish to the cast and to 
the west of the meridian of Berlin, apparatus similar to his own, 
in order to obtain corresponding observations made at great dis- 
tances at the same hours, but was for a long period prevented 
putting bis plan into execution by the disturbed state of Ger- 
many and his departure for France. 

The Baron de Humboldt and MM. Arago and Kupffer ha- 
ving, by the co-operation of many zealous observers, succeeded in 
establishing permanent magnetic stations extending from Paris 
to China, M. de Humboldt solicits, through his Royal Highness 
the Fre^dent, the powerful influence of the Royal Society in 
extending the plan, by the eslabhshment of new stations. The 
plan which he proposes, and which lias been successfully carried 
into execution over a large portion of Hie north-eastern conti- 
nent, is, that magnelical observation?, whether of the direction 
of the horizontal and inclined needles, or for the determination 
of the variations of the magnetic force, should be made simultane- 
ously at all stations, at short intervals of time, for a certain num- 
lier of hours and at fixed periods of the year, precisely similar 
to the plan which has been recommended nnd adopted by Sir 
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John Hertchel, with refereocc to observations of the borotsetH 
and thermometer. 

Referring in terms of commendation to the magneticel obser- 
vations which have originated in this country, AI. de Humboldt 
expresses his wish thai nuch observations may, by the adopiJan 
of an umtbrm plan, and by connecting them with the ubtitrva- 
tions now in progress on the continent of Europe and of Norih- 
em Abia, be rendered more proper fur the manifestation of great 
physical laws. He then enters into an hisluHcal detail of the 
establishment of stations for magnetical observations, sUitiitg ihc 
important results obtained by MM. Aragoand Eupfierby meaos 
of simultaneous observations, which appear to establish the iso- 
chronism of the perturbations of the needle at Paris and EaKaD, 
stations separated by 47' of longitude. Under the patronage of 
the Governments of Prance, of Prussia, of Denmark, and of 
Russia, magnetieal observatories have been established at Paris, 
at Berlin, in the mines of Freyberg, at Copenhageti, in Icelanii, 
at Si Petersburgh, Kasan, Moscow, Barnoul at tlie foot of the 
Altai Chain, Nertschintk near the frontiers of China, even at 
Pekin, and at Nicolajefi'in the Crimea. 

M. de Humboldt states that the hnes representing the horary 

variations at Berlin, Freyberg, Peta'sburgh, and Nicol4|jeff«flKC 

-parallelism, notwithstanding the great separation of the atatifiw 

and the influence of extraordinary perturbations ; that Viu.\ Ykxw- 

- ever, is not invariable, since even at small distances, for extmpl^ 

at Ba'lin and in the mines of Freyberg, one of Uie needle may 

shew considerable perturbations, while the other continuw Uwt 

regular course whidi is a function of the solar time of the {dace. 

The epochs at which it had been pnq>osed tbid: nnuUtaiwaiis 

observations should be. made at all staliona wer^ 

SOth and Sim, of Haicb, \ 

^I^^Jtf^^'' rmm4oidocklnthem»ml.go**e 

«hand7thofAug.rt «,nd.ob«rvlng.,tlewtho»r^y7nk^t 

23d and 24th of September, l „j j . l _ ., \ T, ^" 

.-.1. ff.. L I wd il«j, »t each magnetic sUtioo. 

Stbtnd 6th of November, I ' " 

am and sad of DecemlMT, / 

iBat as many obscrvera ban oooMdered liieae aa loo near to Mfih 

i ij j l l ^ i i , ihri j riiBiniiiliiiii miinl to be insisted upoooie tboBeMtbe 

Ht af lb* K^atioes and equinoxes. 




Report on Terrestrial Magnetitm, 
England, from the times of Gilbert, Graham, and Hailey to 
the present, observes M. de Humboldi, has afforded a copious 
collection of materials, adapted to the discovery of the physical 
laws which govern the changes of the variation, whether at the 
same place, according to the hours of tlie day and the seasons 
of the year,or at different distances from the magnetic equator,and 
from the lines of no variation. After adverting to the continued 
observations of Gilpin and of Beaiifoy, omitting, however, to men- 
tion the important ones by Canton, he observes that the arctic 
expeditions have furnished a rich harvest of observations to 
Captains Sabine, Frankhn, Parry, Foster, Beeehey, and James 
Roas, and Lieutenant Hood ;* and that thus physical geography 
is indebted to the attempts which have been made to discover 
the north-west passage, and also to the explorations of the icy 
coast of Asia, by Wrangel Lutke, and Anjou, for a considerable 
accession of knowledge on terrestrial magnetism and meteoro- 
logy. Excited, he observes, by the great discoveries of Oersted, 
Arago, Ampere, Seebeck, and Faraday ; MM. Hansteeu, Due, 
and Adoiphe Ennan have explored, in the whole of the immense 
extent of Northern Asia, the course of the isoclinal, isogonal, 
and isodynamic curves ^ and M. Adoiphe Erman has had the 
advantage during a long voyage from Eamtschatka round Cape 
Horn to Europe, of observing the three manifestations of terres- 
trial magnetism on the surface of the earth, with the same in- 
struments, and by the same methods which he had employed from 
Berlin to the mouth of the Obi, and thence to the Se» uf 
Okhotsh. 

M. de Humboldt remarks that our epoch, marked by great 
discoveries in optics, electricity, and magnetisu), is ciiaracterized 
by the possibility of connecting phenomena by the generaliiea- 
tion of empirical Jaws, and by the mutual assistance rendered 
by sciences which had long remained isolated Now, he ob- 
serves, simple observations of horary variation or of magnetic 
intensity made at places far distant from each other, reveal to 
us what passes at great depths in the interior of our planet or 
in the upper regions of our atmosphere : those luminous ema- 
nations, those polar explosions which accompany the "magnetic 
if Captaia Bacb ; nor ought 
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M. de Humboldt considen that it deqilj hiterato the ad- 
TSDoement of mathematical and phyaieal leienoeB that, iiiider die 
auspices of His Royal Highness the President, the Sbyal &^ 
ciety should exert its influence in extending die fine of sininha- 
neous observations, and in establishing permanent inagnede 
stations in the tropical regions on both sides of the magnedd 
equator, in high southern latitudes, and in Canada. He pro- 
poses this last station because the obsenratiobs of hoitey varurtibri 
in the vast extent of the United States are yet extremdy rare; 
Those at Salem, calculated by Mr Bowdich, and co n sji rt ed b^ 
Arago with the observations of Cassini, Gilpin, and BcanArf, 
may, he remarks, guide the observeiv in Canada, in examinitij^ 
whether there, contrary to what takes jdaoe in West^ Etirap^ 
the (diurnal ?) variation does not decrease in the interval betwcerii 
the vernal equinox and the summer solstice. 

In a memoir published five years ago^ M. de HumboldC states 
that he has indicated as stations extremely fiivouraUe for HtUb 
advancement of our knowledge,* New Hdlandy Ceylmiy fbb 
Mauritius, the Cape of Grood Hope, the islabd of St Hekm, 
some point on the eastern coast of South America, and Quebec. 
In order, he observes, to advance rapidly the theory of the phe^ 
nomena of terrestrial magnetism, or at least to establish with 
more precision empirical laws, we ought to extend, and at the 
same time to vary, the lines of corresponding observations ; to 
distinguish, in the observations, of the horary variations, what is 
due to the influence of the seasons, to a clear or a cloudy atmo- 
sphere, to abundant rains, to the hour of the day or night, solar 
time ; that is, to the influence of the sun, and what is isochronous 
under different meridians : we ought, in addition to these observa- 
tions of the horary variation, to observe the annual course of the 
absolute variation of the inclination of the needle, and of the in- 
tensity of the magnetic forces, of which the increase from the mag- 
netic equator to the poles is unequal in the American or Western, 
and in the Asiatic or Eastern hemispheres. All these data, the 
indispensable basis of a future theory, can acquire certainty and 
importance only by means of fixed establishments, which are per- 
manent for a great number of years, observatories in which are 
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repeated at seltled intervals and with similar insirumt'iits, ubser- 
vations for the detfrnii nation of numerical elements. 

Travellers, remarks M. de Humboldt, who traverse a country 
in a single direction and at a single epoch, furnish only the first 
preparations for labours which ought to embrace the complete 
course of the lines of no variation ; the progres&ive displacement 
of the nodes of the magnetic and terrestrial equators ; the 
changes in the forms of the isogonal and isodynamic lines ; and 
the influence which, unquestionably, the configuration and arti- 
culation of the continents exert upon the alow or rapid march 
of these curves. He will, he considers, be fortunate if the 
I isolated attempts of travellers, whose cause he has to plead, have 
I contributed to vivify a species of research which must be the 
work of centuries, and which requires at once the co-operation 
of many observers, distributed in accordance with a well-digested 
plan, and a direction emanating from many great scientific 
centres of Europe ; this direction, however, not being for ever 
restricted by the same instructions, but varying them according 
to the progressive state of physical knowledge and the improve- 
ments which may have been made in instruments and the me- 
thods of observation. 

In begging His Royal Highness the President to communicate 
this letter to the Royal Society, the Baron de Humboldt 
disclaims any intention of examining which are the magnetic 
stations that at the present time deserve the preference, and 
which local circumstances may admit of being established. It 
ia sufficient that he has solicited the co-operation of the Royal \ 

Society to give new life to a useful undertaking in which he has 
for many years been engaged. Should the proposition meet with 
their concurrence, he begs that the Royal Society will enter into 
direct communication with the Royal Society of Giitiingen, the | 

Royal Instituteof France, and the Imperial Academy of Russia, 
to adopt the most proper measures to combine what is proposed 
to be established with what already exists ; and adds, that, per- 
haps, they would also previously concert upon the mode of 
publication of partial observations and of mean results. 

M. de Humboldt finally refers to the labours and accurate ] 

I observations of M. Gauss at the Observatory of Gottingen. 

The niethodf, however, adopted by M. Gauss being already J 
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befim the Biijal 8odetj« in a iMMir nUeh Ihm lMp«iM» ' 
nicated by iiiiii» raodtn it nnoeoanuy Imr to^ mIbv iniii (b 
expUuMtioa given of them bjrH.de Hnaboidc, He baen- 
fcfred to them in order that thoie mcnibcirn of the Kojal Bboriy 
who have most advanced the atudy oftiewiliial nMgnetMi^ mA 
who are aeqnainted with tlM kMaUtieaaf 
BHTf taheinto cow i dereti Dn, whethovi 
eitabUahcd> a bar of great weight furniahed with a oihrmri 
be enidejFBd^ or whether Gambej's needle abouU faellaed^hw 
wiah it oolj to see the finee of awfjIHiia elaliona extended^ bf 
whatever means the predoon of the ofaerteaeama naj be afc^ 
tained. 

' IL de Humboldt oondudes bjr begging Wm Boyal Hi|^Hi 

lo exGuae the extent of his oommunicarion. He cooaidered it 

would be edvantageous to unite under a angle point of new 

what has been done or prepared in different oountiiea towidf 

atUuning the olgect ai greet aimulteneoua apcmtiaDM for thedis» 

oovery of the laws of terrestrial magnetisuL 

. Having very fully had before the Council the oentente of :1L: 

de Humbcddt^s letter, we have now to offer our opiniaflB upon 

the subject it embraces. There can, we consider, be no qoea^ 

tion of the importaoce of the plan of observation which is here 

proposed for the investigation of the phenomena of terrestrial 

magnetism, or of the prospect which such a plan holds out of 

the ultimate discovery of the laws by which those phenomena 

are goverDed. Although the most striking of these [^enomena 

have now been known for two centuries, although careful obsw- 

yations of them have within that period been made, and that still 

more care and attention have been bestowed upon those more 

recently discovered, yet the accessions to our knowledge, not 

only regarding the cause of the phenomena, but even with re- 

spect to the laws which connect them, bears a very small propor* 

tion to the mass of observations which have been made. This 

has arisen in a great measure, if not wholly, from the imperfe&> 

tion of the data from which attempts have been made to draw 

conclusions. Whatever theories may have been advanced in exr 

planation of these phenomena, or attempts made to connect \hmn 

hy empitioal Jawjs^ jtiU, whenever comparisons have been insii^ 

U^tA, (betmiaQ tlie .ttsi^ iof obaervation and su(& theories or 
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laws, it has, id general, been doubtful whether the discrepancies 
which have been found might not as justly be attributed to 
errors in the observations, as to faliaciea in the theory or in- 
correctness in the laws. Under these circumstances, the Royal 
Society, as a society for the promotion of natural knowledge, 
cannot but hail with satisfaction a proposition for carrying on ob- 
aervationsof phenomena most interesting in their nature and most 
obscure in their laws, in a manner that ^all not only give greater 
precision to the observations, but at the same time render all the 
results strictly comparative. 

There are, however, other grounds on which such a proposi- 
tion as that made by M. de Humboldt should be most cordially 
received by the Bayal Society. This society is here called upon, 
as a member of a great confederation, to co-operate with several 
other members, already in active co-operation, for the attainment 
of an object which ought to be common to all ; and to such a 
call the Royal Society can never be deaf. Those who know 
best what has been done by co-operation on a well-digested 
system, and what remains undone in many departments of science 
for the want of it, can best appreciate the benefits that would 
accrue to science by the adoption of the extensive plan of co- 
operation advocated by M. de Humboldt. Independently of our 
acquiring a knowledge of the laws which govern the phenomena 
here proposed to be observed, we ought to look to the effect 
which the adoption of such a plan may have on other bmnches 
of science. The example being thus once set of extensive co- 
operation in a single department of science, we may anticipate 
that it would be eagerly adopted in others, where, although our 
knowledge may be in a much more advanced state than it is re- 
garding the phenomena of terrestrial magnetism, still much re- 
mains to be accomplished, which can scarcely be effected by any 
other means. We might thus hope to see the united efforts of 
all the scientific societies in Europe directed to the prosecution 
of inquiry, in each department of science, according to the plan 
of co-operation best adapted for its development. 

We must now, after these remarks on the general bearing of 
M. de Humboldt's communication, go somewhat into detail on 
points connected with it. One point of view in which we con- 
sider the proposed plan of great importance, and to which M. 
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de Humboldt has not expressly referred, b this : — ^However 
defective ordinary dipping instruments may be considered to be, 
there are few persons who have had opportunities either of 
making observations with the ordinary instruments for determin- 
ing tiie variation of the needle, or of comparing those made by 
others by the usual methods with such instruments, who will 
not admit that these instruments and methods are fully as de- 
fective — possibly much more so. Thus, however we may mul- 
tiply the points on the earth^s surface at which such observations 
may be made, still great uncertainty must always rest upon such 
determinations of these two important elements ; and in all com- 
parisons of such observations with laws, whether empirical or 
deduced from theory, it will ever be doubtful whether the dis- 
cordances which may be found are due to errors of observation, 
or are indicative of the fallacy of these laws. This source of 
uncertainty must, in a great measure, if not wholly, be obviated 
by observations made at fixed stations, with instruments of si- 
milar construction, which have been carefully compared with 
each other. And we have no hesitation in stating our opinion 
that more would be done in determining the positions of the 
poles of convergence and of verticity on the carth'*s surface, 
and other points most important towards the establishment of 
any thing like a theory of terrestrial magnetism, by simultaneous 
observations made at a few well-chosen fixed stations, than bj 
an almost indefinite multiplication of observations by the ordi- 
nary methods. 

That a magnetic chart that should correctly exhibit the several 
lines of equal variation, Humboldfs " Isogonal Lines,'*' would 
be of the greatest advantage to navigation, those who are best 
qualified to judge are most ready to admit. If to these lines 
were added the isoclinal lines, or lines of equal dip, the value of 
such a chart would, for the purposes of navigation in particular, 
be greatly enhanced. Whatever may be the magnitude of the 
influence of the iron in a ship on its compass needle, the extent 
of the deviation of the horizontal needle due to that influence, 
on any bearing of the ship's head, is a function of that bearing 
and of the dip of the needle at the place of observation. The 
extent, therefore, of the horizontal deviations, in various bearings 
of the ship's head, having been ascertained at any port where 
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the dip of the needle is known, tlieir extent at any otiier place, 
however distant, at which the dip i$ also known, maj readily be 
calculated. Consequently, a chart which should correctly exhi- 
bit .the isoclinal, in conjunction with the isogonal lines, would 
readily furnish the means of obtaining the correction to be ap- 
plied to the ship's course by compass, both for the variation of 
the needle and for the deviation due to the ship''3 influence upon 
its compass. Whatever charts of ihis description may have al- 
ready been constructed, and whatever materials may exist for 
the construction of more accurate ones, it is well known that 
great discrepancies exist among the data requisite for such con- 
structions. And it appears to us that such a careful inquiry 
into the whole of the phenomena of terrestrial magnetism as is 
proposed by M. de Humboldt, is the means best adapted to in- 
sure the accuracy which would be of such inestimable advantage 
in this most useful application of scientific knowledge. 

Although our views with regard to the stations proper to be 
selected for permanent magnetical observatories in general accord 
with those expressed by M. de Humboldt, we shall, we consider, 
be only conforming to his wishes, if we point out those stations 
which, from particular circumstances of position, appear uiost 
desirable. We consider that it would be of the greatest ad- 
vantage if two or more permanent magnetical observatories were 
established in the high latitudes of North America, on account 
of the proximity of stations so situated at the northern magnetic 
poles of convergence and verticity, whether these poles are two 
different points, or one and the same ; indeed, continued obser- 
vations at such stations would go far to decide this question, high- 
ly important in a theoretical point of view. M. de Humboldt 
has mentioned Quebec as a desirable station. To this place, and 
also to Montreal, we conceive that an objection exists, of which 
possibly M. de Humboldt is not aware ; many of the houses in 
those cities are roofed with tinned iron. This objection may not, 
however, exist in some of the establishments iu the vicinity of 
either of these cities. We consider that the most advantageous 
positions would be, one near the most northerly establishments 
in Hudson's Bay, and another at or near to Fort Resolution on 
Great Slave Lake. As, however, observers in such positions 
would be placed almost beyond the pale of civilization, we fear 
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that, fur eoRU! time al least, iL wuuld be found quite tmpracti- 
cable to obtain regular ulisirvaCions at these ini[Mrtant stations. 
It would likew'i^ be desirable that there should be a station in 
Nova Scotia or Newfoundland ; the latter nuuld be the prefer- 
able position. 

If the government of the United Slates were to gic tbdr 
curdial co-uperation to M. de Humboldt's plan, by the esta- 
blishment of three or more permanent magnetigat observatories, 
in different longitudes, these, with what we may expect lo be ui>- 
ilei'taktn by Russia in the extreme north-west, and our own esta- 
blishments, would afford the means of ubiaining a mass of more 
inleri'sting magncticat observations than could perhaps be de- 
rived from any other portion of the earth's surface, 

M. dc Humboldt mentions New Holland, Ceylon, the Mau- 
ritius, the Cape of Good Hope, St Helena, and a point on the 
east coast of South America, as dedrabte stations, and we fully 
concur in the propriety of the selection. Altliough Van Die- 
men'a Land, from its greater proximity to the southern magne- 
tic pole, would be a more advantageous position for magnetical 
observatiuna than Paramatta, yet the circumstance alone of there 
being an astronomical observatory established at Paramatta, 
renders it peculiarly adapted for a magnettcal station. Possibly 
circumstances may hereafter admit of magnciical observations 
being also made at Hobart Town, in conformity with the gene- 
ral plan which may be adopted. 

The IsEami of Ascension, from its proximity to the magn^ic 
equator, would possess pecidiar advantages for a magnetical sta- 
tion ; but these must, in a great degree, be counteriialanced by 
the nature of its soil, which, being wholly volcanic, would exert 
an influence on the needle that would render observations made 
there of a doubtful character; indeed, the same objecuon ap- 
plies to St Helena and most of the islands of the Atlantic. Some 
recent observations, those of I.ieut. Allen, R. N., in the expedi- 
tion up the Niger, would point to the Bight of Benin as a desir- 
able station; but the insalubrity of the climate and other cir- 
cumstances prevent our recommending its adoption. 

M. de Humboldt has not referred to any station in our Weal 
Indian colonies, but we consider that circumstances point to Ja- 
maica as a station »here it is very desirable that accurate mag- 
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netical observations should be made. It is generally considered 
that the variation there has, for a very long period, uodergone 
but little change; and, on this account alone, it would be very 
desirable to ascertain, with precision, the amount of the variar. 
tion, so that hereafter the nature of the changes it may undergo 
miay be accurately determined, Its position also, with reference 
to the magnetiu equator, is one which would recommend it as a 
magnetical station.* 

Although M. de Humboldt has not adverted to any other 
pcHnt besides Ceylon in our Indian possessions, yet no doubt he 
would, with us, consider it desirable that observatories should 
be established at different points on the continent of India ; and 
it appears to us that Calcutta and Agra are in positions well 
adapted for the purpose. As, however, there is an Astronomi- 
cal Observatory established at Madras, there would be greater 
facihty in obtaining magnetical observations there than at places 
where no such establishment exists. We feel assured that the 
East India Company, which has shewn so much zea! and libe- 
rality in the promotion of scientific inquiry, and sOch a desire 
for the advancement of scientific knowledge in the extensive 
possessions under its controul, would aflbrd its powerful assist- 
ance in the establishment of observatories for the ioveetigation 
and determination of the laws of phenomena intimately connect- 
ed with navigation, and, consequently, with the commercial 
prosperity of our counlry. 

We consider, also, that Gibraltar and some one of the Ionian 
Islands are very desirable stations for the establishment of per- 
manent magnelical observatories; and, to come nearer home, 
that such observatories should be established in the north of 
Scotland and in the west of Ireland. 

■ Mr Pentland, who has been appointed Conaul-General to the Republic 
of BoUvla, faBving, since tbe Baron de Humboldt's letter was referred to us, 
oQered hia earnest co-opuratian in the objects contemplated in that letter, we 
cannot lieaitate, now that this has been conimuaicatcil to us, to recommend 
that an offer so liberal should be made available to acience. If accurate mag- 
netical otnervutions were made at some stnlinn on the elevated tsble'Iand of 
Mexico, aliri simultaneously nt another not very distant station, nearly at the 
level of the sea, ne consider that they would determine points relntive to the 
influence of elevation on the diurnal variation, the dip and intensity, respect- 
ing which our information ia at present, to say the least, extremely deficient. 
Y 2 
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M. lie Humlwldt ativeris to anolhcr very interesting class of 
iniifiTietical observations, those in the mines of Freyberg. The 
mines of Cornwall from their great depth, Bome being 1200 feel 
Wluw the levtl of the sea, are peculiarly well adapted for obaer- 
vationa of this description ; and, from the spirit with which phi- 
losophical inquiry has l>oen carried on in that part of England, 
we do not anticipate that much difficulty would occur in the 
eslalilishmcnt of a magnetical station in one of these mines. 

Having enumerated the stations which by their position ap- 
pear best adapted to furnish valuable results, and having like- 
wise pointed out the facilities which some afford for the execu- 
tion of this plan of observation, immediately that the nature of 
the instruments to be employed has been determined upon, and 
that such instruments can be provided, it may be proper to ad- 
vert to stations where, although the same facilities do not exist, 
we considtfr that zealous and able observers might be obtained 
without much difficulty. We conceive that such is the case in 
Newfoundland, in Canada, at Halifax, Gibraltar, in the Ionian 
Islands, at St Helena, and Ceylon; and we have authority for 
stating that there would be no difficulty in obtaining observers, 
in the Mauritius, and even at the Colony on the Swan River, 
the latter being a most desirable station. We have not alluded 
to the observatory at the Cape of Good Hope ; if, however, no 
such establishment existed, the presence of Sir John Herschel 
would ensure co-operation there, in any plan calculated to ad- 
vance scientific knowledge. Thus, altogether, there might be 
formed a most extensive spread of stations, in which the princi- 
pal expense would consist in the purchase of the requisite instru- 
ments ; and the means of establishing stations where the same 
facilities do not exist might afterwards be taken into considera- 
tion. As it would be necessary that, at all the stations, ob- 
servations of the barometer, thermometer, and of atmospheric 
phenomena, should be made simultaneously with the magnetical 
observations, these would altogether form a mass of valuable 
meteorological information which it would be scarcely possible 
to collect by any other means. 

There is one point in M. de Humboldt's communication on 
which we have not yet touched : the nature of the instruments 
best calculated to attain the objects in view bv the establishment 
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iif magnetical observatories. This is a subject on which it will 
I be most proper to enter fully when their establishment has been 
determined upon ; and we would recommend that then the Com- 
I mhtee should be appoinied to investigate the subject, and that 
: this Committee should report to the Council of the Royal So- 
I cietj what instruments they consider it would be most advisable 
to adopt at all the stations, and, at the same time, give in an 
estimate of the expense that must be incurred for one complete 
set of such instruments. We may, however, in the mean time, 
"offer a remark on one apparatus referred to by M. de Humboldt, 
that of M. Gauss. However well we may consider this appara- 
tus to be adapted for the determination of the course of the re- 
gular diurnal variation, yet we apprehend that the great weight 
of the needles employed would prevent their recording the sud- 
den and extraordinary changes in the direction of the magnetic 
forces, which are, probably, due to atmospheric changes. Ano- 
ther, and we conceive a very serious objection to this apparatus 
is, that bars of the magnitude employed must have an influence 
so widely extended, that there would be great risk of the inter- 
ference of one of these heavy needles with the direction of an- 
other, especially in places where the horizontal directive force is 
greatly diminished, unless the rooms for observation were placed 
at inconvenient distances from each other. 

By referring to M. de Humboldt's letter, it will be seen that 
the plan of observation so comprehensively conceived by him, 
has been most powerfully and liberally patronized by the Govern- 
ments of France, of Prussia, of Hanover, of Denmark, and of 
Russia: indeed, it is quite manifest that a plan so extensive in 
its nature must be far beyond the means of individuals, and even 
of scientific societies unaided by the governments under which 
they flourish. To suppose, even without the example thus held 
out, that the Government of this, the first maritime and com- 
. mercial nation of the globe, should hesitate to patronize an un- 
dertakiug, which, independently of the accessions it must bring 
to science, is intimately connected with navigation, would imply 
that our Government is not alive either to the interests or to 
I the scientific character of the country, and would show that wo 
I had little attended to the history, even in our limes, of scienlilic 
M feMarch, which has been so liberally promoted by the Govern- 
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menl. Although the investigation of the phenomena i 
trial niHgnetism was not the primary object of 
whicii liave now, almost uninterruptedly, for twenty 
fitted out by Government, — another of whii 
liigheHt inter««t, is on the point of departure, — ^yct a greater ac- 
cession of observations of those phenomena has been derived from 
these expeditions than from any-other source in the same period. 
We therefore feel assured that, when it shall ha*e been repre- 
ficuted lo the Government, that the plan of observation advocated 
by the Baron de Humlx>ldl is eminently calculated to advance 
our knowledge of the laws which govern some of the most vais- 
resting phenomena in physical science ; that it appears to be per- 
haps the only one by which we can hope ultimately to discover the 
cause of these phenomena ; and that, from it, results highly im- 
portant to navigation niay be anticipated ; the patronage to 
the iindertaking which is so essential to its prosecution will be 
most readily accorded. We beg, therefore, most respectfully, 
but at the same time most earnestly, to recommend to His Royal 
Highness the President, and to the Council, that such a repre- 
sentation be made to the Government, in order that means may 
be ensured for the establishment, in the first instance, of magne- 
tical observatories in those places which, from local or other 
causes, afford the greatest facilities for the early commencement 
of these observations. 
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On the Organized Bodiesjbund in the Seminal Fluid of Animals, 
and their analogy to the Pollen of Plants. By G. R. 

TaEVIKANUS.* 



HE following interesting paper is taken from the fifth volume - 
of Tiedemann and Treviranus's Physiological Journal. Like 
every thing coming from its illustrious author, it bears abun- 
dant marks of accurate observation and deep reflection ; and we 

icidebted for tbia important pajier to the Dulilin Juumal of Me- 
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liave very Utile duubc tliul Trevirnnus will ultimately siictced 
in establishing the very cLirious and remarkable analogy which 
he has been the first to observe and investigate. 

" Although the beings termed seminal animalcules, have been 
frequently made the subject of observation for the last hundreil 
and fifty years, the question as to their peculiar nature has ne- 
ver yet been satisfactorily answered. Since the abandonment of 
the opinions of Lecuwenhoek, who maintained that they were 
the germs of the embryos, they have been generally looked npon 
as belonging to that class of animals which are generated in all 
infusions of organized substances. To the latter, it is true, they 
bear an external resemblance. But even in the case of infusory 
animalcules, onr knowledge of all the individuals of this deno- 
mination is not sutlidently accurate to authorize us to place the 
whole in one and the same class. Ehrenberg discovered in many 
of these animals a more complicated internal structure than bad 
been previously assigned to them: in many, for instance, he 
found a real mouth and intestinal canal. But many of them 
appeared, even under the best magnifjing glasses, not more per- 
fect in their interior than various hydatids and other secondary 
products of the formative organic powers. Among the latter 
products, the most noted are generally observed as excrescences 
from solid parts, and withuut any manifestations of motion. 
This, however, is not always the case. In man and other ani. 
mats, hydatids are occasionally generated, which contain only a 
watery fluid enclosed in a vesicular membrane, and which have 
no connexion either with each other, or with the walls of the ca- 
vity in which they lie. Similar formations may be also very 
naturally produced in fluids situated in the interior or on the 
surface of organized bodies, may grow by the absorption of cer- 
tain constituents of these fluids, and in consequence of the at- 
traction they have towards some, and the repulsion towards 
other particles of matter, may he capable of exhibiting tnolions. 
Beings of this description cannot be ranged in the same division 
with the true infusory animalcule?. Those which are met With 
in animal or vegetable secretions may form important constitu- 
ents of the same, and contain a substance which may have a 
principal share in the functions of these fluids. Among beings 
of this kind wc msy, perhaps, place the seminal animalcwla. 
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Theae inniaies of the fructifying animal secretion have been 
for a cousiderable time the subject of ray observatione. I have 
ab^atly made known in same of my earlier publicatiunB, two 
of the results obtained by my investigations : the accuracy of 
these results I have repeatedly tested within the last few years, 
whenever I had an opportunity of procuring fresh semen from 
animals recently killed, and I have found them veriBed in every 
instance. One of these is, tliot the motiona qfHiese bodies occur 
either loUly iti l/ie seminal Jluid of animaU in fteati or thai 
they are observed to be natch more liveh) duritig- t/ie period of 
heat than at any otfter time. The physiologist may easily sa- 
tisfy himself as to the truth of this assertion, by examining 
the semen of moles, frogs, and fishes, during the season of co- 
pulation, and beyond that period. During the former, the se- 
men is full of organized parts, which exhibit a lively motion 
through each other. After the period of copulation is over, 
we cannot discover any vital movement. In moles, whose tes- 
ticles and seminal vesicles I examined about the last days of 
July, I could not discover any semen ; and the few drops of 
fluid which I obtained from those parts, exhibited no trace of 
seminal animalcules, or of motion. Many similar observations 
had been previously mode by Buffon, Daubenton, and Need- 
ham, without attempting to draw from this fact the deductions 
which it affords, From being unacquainted with, or from not 
having observed this influence of heat on the constitution of 
semen, physiologists have occasionally denied the existence of 
seminal animalcules in the semen" of many animals ; in which, 
however, they are undoubtedly present during the seasiHi of 
heat. Thus, Prevost and Dumas state, in one of their earlier 
essays, that these animals are not contained in the seminal fluid 
of fishes. In a later publication, M. Prevost mentions that he 
had found them in the semen of the Mullus g3bio, but does 
not give any explanation as lo the cause of the discrepance be- 
tween this and his former experiments; — a discrepance which 
can only be attributed to the difference of the seasons at which 
he made the seminal fluid the subject of his observations. 
I examined the semen of various insects during many sum- 
mers, without finding in it, except very rarely, any parts exhi- 
biting traces of motion. As my examinations had been i 
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during the pairing-seaaon of these animals, this result appeared 
to me at first extremely remarkable. Dissection afterwards re- 
vealed the cause of this apparent anomaly. Among animals 
of this kind, whose lives last only for a single summer, and 
particularly among butterflies, it by no means happens that all 
individuals possess the power of procreation. This is most 
strikingly seen in the females, many of which, even in autumn, 
have ovaries containing immature ova. Still the motions ob- 
servable in the seminal fluid of invertebrate animals are never 
so lively as those observed in the semen of the vertebrate. 
Had I not occasionally seen, in the case of the former, these 
organized bodies change their forms by Evident contractions 
and extensions, 1 should certainly think they were without any 
motion dependent on internal causes. I have observed these 
changes of form particularly in the organized parts of the male 
semen of the Cantkaria livida, which I had killed during co- 
pulation, and then immediately opened. This observation of 
mine on the microscopic bodies observed in somen, is sup- 
ported by the observations made by earlier writers, — that the 
semen of very young, of very old, and of hybrid animals, as, 
for instance, the mule, does not contain any seminal animal- 
cules. 

" The second of my observations is, that although the orga- 
nixed parts of semen possess a proper motion, they are aiso car- 
ried onwards hy currents which take place in the Jluid portion of 
tJie semen. The same observation was also made before me by 
Vdn Gleichcn, but did not attract any notice, notwithstanding 
its strong claims to attention. This motion occurs only at the 
period of heat. I have seen the most striking examples of it in 
the semen of frogs, which I had opened shortly after awaking 
from the state of hybernation. It is consequently not entirely 
peculiar to the seminal fluid of warm-blooded animals, in which 
it was noticed by Von Gleichen. It exhibits itself but feebly in 
undiluted semen ; this, however, arises from the viscid nature 
of that fluid. Still the seminal animalcules manifest even in 
feeble motions, but the latter become exceedingly energetic 
the moment a small quantity of water is added to a drop of se- 
men placed on the portc-objfit of the microscope ; they continue, 
however, only a short time. 
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"To these earlier observatioDs I can now only add a tbird, 
which appenrs to me deserving yi" attention. I think I have die- 
coveri'd that the organized parti of semen are not in retdUy ani- 
mal!), but bodies analogmks lo the pollen of plants ; that thex bo- 
titetjorvt on the internal surface of the vessels engaged in the 
Mcretian of the seminal Jlui^ ; tltat in many animals they art 
J'urnisked with peduncles ; that for peduncles they frnve the Jila- 
vKnta of a layer (^extremely delicate fibres xoilh which the tur- 
Jitce qfthe secreting vessels is covered ; that ai the period f^thar 
maturity they detach themselves from these surfaces, sometimti 
wif/i and sometimes without the peduncles ; OuU they appear lo 
contain the proper fnictifying matter, and that in some animals 
they discharge their contents vithin the testicle, and in others not 
until they /inve escaped from that orgrni. The facts on which 
these propu^tions are based have been verified only in anioialsof 
the lower classes ; but all circumstances lead Lo the coocluston, 
that they are equftlly true with reference to man and the higher 
animals. 

" II is well known that at the posterior end of the abdominal 
cavity in snails, and connected with the hver, there is a gland 
composed of roundish sacculi, and from which a winding duct 
extends to the uterus. In a former essay I have termed ihis 
gland the racemirorui organ, and expressed my suspicions that 
it was a testicle as well as an ovary. I subsequently, however, 
found in the organ which t termed the maternal gland, and of 
the peculiar function of which J was then uncertain, bodies 
which had the appearance of ova. I therefore look upon the ra- 
cemiform organ at present as the testicle, and the maternal 
gland as the ovary; and for the future I shall understand the 
former under the name of the testicle. Through the excretory 
duct of this testicle, a thick milk-white secretion flows, which, 
when examined by a glass capable of magnifying three hundred 
diameters, is observed to contain long hair-like fibres, which 
contract into serpentine folds on the addition of water, and also 
bodies having the appearance of round discs, consisting of 
very minute vesicles enveloped in a common external cover- 
ing, ai)d about 0,02 of a millimeter in diameter, I shall call 
these bodies for the future by the name of disci, in order to 
lislinguish (hem from the vesicles they contain, although I 
cannot say whether they are in all cases actually flatten- 
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ed on both sides. The vesicles form within them a round 
mass, which is often smaller than the space enclosed by the 
external membrane. Under such circumstances, the discs ap- 
pear a? if surrounded by a transparent ring, which eucom- 
pasees a circular space covered with minute globules lying 
close together. The sacciili of the testicle are also filled with 
a whitish secretion, more fluid in general than the former, 
and in which the peduncles or filaments, before described, are 
seen swimming ; it also contains a much larger quantity of 
discs. The discs are partly attached to the filaments, and part- 
ly separated from them. On examining more closely the latter 
fluid, and the sacculi in which it is contained, the following cir- 
cumstances are observed : — The filaments at their origin lie pa- 
rallel and close together, and form a species of fibrous mem- 
brane, which covers the internal surface of the sacculi before 
mentioned. The ends of the filaments project into the fluid, 
and form an annulus which encloses a disk. The fibres gradu- 
ally separate from the surrounding parts, and the discs from 
them. The ends of those which have lost their discs bend back- 
wards, and twist themselves in a spiral form round their own 
stems. These, as well as the filaments, escape with the secre- 
tion of the testicle into the excretory duct. But as the number 
of discs found in the latter is much smaller than in the testicle, 
and yet there is no accumulation of discs observed in the tes- 
ticle, we are obliged to conclude that they discharge their con- 
tents in their passage into the excretory duct, and that their 
external covering is then dissolved. 

"These observations were made chiefly on the Limax ater 
and Helix nemoralis. If the seminal fluid of these animals be 
examined at different periods of the year, the proportion of the 
discs to the vesicles and peduncles is found to differ very much 
on many occasions. Sometimes one perceives only a few quite 
transparent discs ; but, on the other hand, a great many vesi- 
cles and peduncles separated from their discs : at other times, 
only a few vesicles are observable, but we see a great many 
discs filled with a dark matter, partly resting on their pedun- 
cles, partly detached from them. Occasionally, one can see 
nothing but vesicles and peduncles without discs. Thus, in 
two wood-snails which I opened on the 1 ."ith of May, the orga- 
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nized parts of the seminal fluid, tnaguified three hundred timet, 
presented the following appearances : — A drop of the Becretion 
of the testicle, diluted with water, was observed to contain 
merely discs and vesicles. The discs were quite empty, and 
the vesicles appeared like points. A drop of the secretion 
found in the excretory duct of the testicle, when submitted to 
the same process, presented very different phenomena ; it coo- 
tained only peduncles, which liad separated from the discs, and 
of which the ends were disengaged and bent back towards thar 
stems. On the other hand, in a wood-snail which I examined 
on the Ist June, neither the secretion of the testicle, nor that 
found in its excretory duct, contained any discs, but merely 
peduncles and vesicles, the former only in the secretion of the 
testicle, the latter in the secretion found in the excretory duct. 
In other respects, both the fluids are white and opaque, and 
the latter is generally thicker than the former ; but in this in- 
stance the first was of a milky appearance, the latter clear and 
semi transparent. The causes of these differences can depend 
only on the circumstance that the discs separate from their pe- 
duncles, sometimes at an earlier, sometimes at a later period, 
and at one time expel the vesicles contained within them in the 
testicle, at another time not until they have got into the excre- 
tory duct. 

" In the saccuH of the dew-worm, which lie between the ova- 
ries at their base, opening into the excretory ducts of the lat- 
ter, and containing a thick yellowish secretion, I have also 
discovered long filaments of this description, contracting into a 
serpentine form when the secretion is mixed with water, and 
resembling those met with in the Limax ater and Helix nemo- 
ralis. In this animal also, they cover the inner surface of the 
saecuH in layers, like tufts of hair. The seminal secretion, how- 
ever, only contains globules of a smaUer size unconnected with 
the filaments, and which 1 have always found devoid of motion. 
On the other hand, in the secretion of four sacculi which lie at 
both sides of the ovaries, I observed very fine streaks and glo- 
bules, in both of which lively and continued motions occurred 
on adding water to the secretion. 

" In the medicinal leech {Hirudo medkinalis),aaA ihe horse- 
(Hirudo ffuh), the fructifying secrelion is found in two or- 
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gana composed of small twisted cul-de-sacs, situated at each aide 
of the reservoir of the penis. These organs were formerly re- 
garded as a kind of epididymis, or as seminal vesicles. The se- 
cretion is full of bodies, which consist of small vesicles, having 
an irregular form, and exhibiting only very slow motions. Be- 
tween these, short and tolerably thick peduncles are seen, instead 
of long thin filainents. 

" The animals referred to in the foregoing observations are 
hermaphrodites ; and it may certainly be urged, that the results 
obtained from an examination of the productive secretion, which 
in them is the male semen, do not authorise us to draw any di- 
rect conclusions with reference to the seminal fluid of these ani- 
mals, among which the different parts of generation are possess- 
ed by different individuals. But the observations which I have 
made on the organized parts of the semen of winged insects, 
agree very closely with what I have discovered in snails.- 1 
made these observations chiefly on the Cantharis Uvida, which 
pairs through the whole month of July, and can bo collected in 
great numbers. This beetle has two testicles, each of which is 
composed of en extremely delicate vessel, covered with brownish- 
red vesicles, and emptying itself into a muscular seminal reser- 
voir. Viewed through a glass of a magnifying power of SOO, 
round figures are seen on the internal surface of the secreting 
vessel ; and, on tearing the latter, a whitish fluid escapes, which 
contains round disciform bodies, along with a mass of very mi- 
nute vesicles. These discs bear a strong resemblance to those 
found in the secretion of the testicles in snails ; but they are 
smaller, being only 0,006 of a millimetre in diameter. Many of 
them possess, like those of the snail, a border consisting of a 
transparent ring, and a filamentary attachment, which, however, 
is shorter and not so rigid as that found in connection with the 
discs observed in the seminal fluid of snails. Their internal 
composition cannot be distinctly ascertained, even with tlic as- 
sistance of a glass capable of magnifying about 600 times. They 
move but slowly ; they change their forms, however, from time 
to time by contractions, and occasionally turn round in such a 
manner as to exhibit their sniiiH sidts, on which they appe.ar of 
a lenticular shape. On detached portions of the secreting ve;^ 
ael they are sometimes seen in congregated masses, resting on 
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their filiform attachmenia like whorls on their peduncles. The 
minute vesicles atwve mentioned can be regarded only as i 
conlcnts of the discs, part of which have burst. They lie be- 
twt*n ihe discs, and seem to be the contents of those which have 
emptied themselves. 

" In females of this species o( canlharis, which I killed du- 
ring copulation, a large quantity of clear fluid gushed out when 
the alxlomen was opened. This fluid coagulated into a gela- 
tinous mass in water. From the vagina I obtained a whitish 
secretion, which contained the same vesicles fotind in the vicinity 
of the discs in the seminal fluid of the male, but no discs. On 
mixing this secretion with water, weak currents were observed, 
which appeared to be independent of any mechanical cause. 

** 1 have found much larger discs, and bearing a closer resem- 
blance to those observed in snails, about the end of May, in the 
secretion of the seminal vessels of the May beetle, although not 
caught during the lime of pairing. Some of them were sur- 
rounded by a small annulus like thoee of the snail, and full of 
dark molecules in the anterior. Some of them had a vesicular 
nucleus in the centre. Between them lay scattered particles, 
which appeared to be fragments of the lining membrane of the 
secreting vessels, and from which short straight filaments pro- 
jected. 

" I also found, on the 9th of August, in the round testicle of 
the Papilto Brassica?, which is covered with a brown pellicle, tufls 
of hair-like filaments, and discs exactly resembling those ob- 
served in the secretion of the testicle in snails. Tiie filaments, 
however, were finer, and the discs somewhat smaller than those 
of the latter- No trace of motion could be seen in them. The 
testicle of a Papilio lo, which I opened on the 6lh of August, 
contained a greyish secretion, in which I found discs, and vesi- 
cles exhibiting a slow motion like the molecules of Brown. Mos 
of the discs had discharged their contents, and contained only a 
small nucleus, which in many of them appeared hke a mere 
point. The vesicles also looked only like dark points when mag- 
nified three hundred times. 

" If these observations of mine be compared with the descanp- 
tion and plates which Von Gleichen, the most accurate of modern 
observers in this department, has given of the organized parts of 
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tli6 seminal fluid of man, the dog, aas, horse, bull, goat, haie, 
and i'rog, a partial difference of form will tertainly be observed 
between the latter and those which I have discovered in the in- 
vertebrate animals already mentioned ; in other respects, how- 
ever, the former as well as the latter are furnished with pedun- 
cles, from which they detach themselves on the admixture of 
water with tlie semen, and they do not possess such an Internal 
organization as would authorize us to place them in the class of 
self-existent animals. The organized parts in the semen of the 
fish differ still more widely from the organized products found 
in the seminal fluid of the invertebrate anicnals. These have 
always appeared lo mc merely as simple non-pedunculated ve- 
sicles, from 0,0011 to 0,1600 of a millimeter in diameter. In 
undiluted semen, they often lie so close together that they can- 
not be distinguished from each other. In this instance, the ve- 
acles which constitute the most important pan of the semen, 
wbich in all the other classes of animals are combined together 
in masses covered by a common integument, and escape singly 
from this envelope only at a certain period, appear to have been 
contained in the fluid portion of the semen from the very com- 
mencement. 

" Hitherto, the motions exhibited by the organized parts of 
male semen, have been looked upon as analogous to those of the 
true infusory animalcules. Prom these, however, they differ 
vwy much. The infusory animalcules, it is true, eKhibit con- 
tinued motions; but from time to time they pause, in general, 
however, only for a moment, for the purpose of taking nutri- 
ment. But we never observe these interruptions of motion from 
internal causes in the bodies found in the semen. Those met 
with in the semen of the feras and birds, awing back and fur- 
wards tike a lifeless pendulum, as long as they remain attached 
to their peduncles. When detached, they range continually over 
the field of the microscope, without stopping anywhere. The 
long peduncles of the discs, in the seminal fluid of the snail, 
twiet and bend themselves ; still, merely in the same way as dead 
elastic filaments, which attract water, which pass from a state of 
dryness to a state of moisture, and vice versa. The motions of 
the vesicles in the semen of fishes reeemble the molecular mu- 
ti»m described by Brown, except that in matured semen it is 
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much more lively than in iho atoms of lifeless bodies. In the 
scniinBl fluid of a bream, which I examined in May, I saw ihae 
vrsides attract and repel each other, on diluting the semen with 
water. 

" From the observations which I have now communicated, 
the reader will not fail to reci^ise a stroni^ analogy between 
the organized pans of animal semen and the pollen of plsnta. 
The latter, just like the former, is compoBed of an aggregate of 
vesicles surrounded by a common integument, and containing 
the proper fructifying matter ; and which, when moistened by 
the fluid that exudes from the stigma and nectaries at the period 
of their maturity, quit their investment. The pollen globules 
of many plants, particularly in the unripe state, are so like the 
bodies found in the seminal fluid of the snail, tbai any one who 
saw one or the other under the microscope, without knowing 
whence they were taken, could not say whether they were of 
animal or vegetable origin. I found this resemblance to the 
bodies already described among others in the unripe pollni of 
the larch. 

" On the other hand, there are undoubtedly points of disum^ 
larity between the organized parts of animal and v^etable 
semen. The differences, however, are unimportant. In the 
first place, there is an absence of all motion in the pollen. We 
have seen, however, that, in the seminal fluid of many of the 
lower animals, only feeble motions are observable. Again, the 
globules of pollen are without peduncles. Although Turpin 
and DecandoUe suspected that they were always connected to 
the anthers by filaments during the first stage of their forma- 
tion, and although, in the Clarkia pulchella, I have myself found 
many of them attached to filameiita which proceeded from the 
fibrous coals of the anther, still, I have not been able to discover 
a connexion of this kind in any other plant which I examined, 
even during the first stage of the origin i)f these globules. I dis- 
sected the rudiments of the following year's flowers of a Daphne 
Mezcreon in the middle of October. The anthers had, even 
then, a yellow colour, and had neariy attained their full aze. 
The pollen globules contained within them lay in a yellow firm 
matter, but were almost destitute of colour. From their trans- 
parency, I was able to distinguish in them the external integu- 
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ment, wbich consisted of cells arranged in a Kticular n 
There was no trace of peduncles to be seen in them. I also 
found the anthers of the female flowers of [the hazel filled with 
pollen globules as early as the commencement of October. Their 
contents consisted of a aemilranspareot uniform substance, lying 
in a fluid matter, and having no connection at any point with 
the walls of the anther. But although, in the animal kingdom, 
the connection of the seminal corpuscles with the internal sur- 
face of the testicle is very frequently by means of a peduncle, 
still, this mode of connexion, even in them, is not so universal 
that we should look upon it as something essential. 

" The pollen globules of plants do not swim in a fluid while 
they remain in the anthers. The semen of animals also is ori- 
ginally composed almost entirely of organized parts, which arc 
contained in a quantity of mucus, small in proportion to their 
mass. It is chiefly in its transit through the excretory ducts, 
that it is diluted by the fluids which are mixed with it in these 
canals. Fluids of this description are also efl'used on vegetable 
semen. In many plants the stigma secretes a watery substance, 
causing the pollen globules wbich lie on it to open. In others, 
a considerable quantity of this kind of fluid is secreted by the 
nectaries ; while from the stigma a viscid juice exudes in smaller 
quantity. The latter occurs in the Iris tribe and the AscIepiaJeie. 

" In what way the seminal bodies of animals discharge their 
contents, has not yet been observed. It is not probable that the 
same occurrence takes place in them as in the pollen globules of 
many plants, viz. the escape of their contents from the investing 
membrane in the form of a long filiform cylinder. I have, how- 
ever, observed this mode of exit only in a small number of plants. 
The reason why the matter contained in the pollen globules of 
such plants is discharged in this way is, because it is enveloped 
in a considerable mass of viscid mucus, which, when forced 
through a narrow opening in the membrane, by the contraction 
of the external coat of the globule, is drawn out into a filament, 
I have never foimd it, like an offshoot, proceeding from the 
globule, a point of view in which the filament has been regarded 
by A. Brongniart and Amici. Neither have I been able to con- 
vince myself of the truth of an opinion advanced by these and 
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oih«r phytologists, ihat these pretended ofTshoots rrom the pol- 
len globules p^iotnttc through the stigma and style into the 
ovary, not with stun ding the great importance I Httribute to other 
observations of many of these naturalists. 

" The foUowinf* are the resiiltB of the numerous investiga- 
tions which I have made on this phenomenon for the last three 
yeai-g : — As ?oon as the pollen globules have discharged their 
contents upon the stif^a, and fructification is accomplished, ifie 
papillae of the stigma begin to separate from each other. TKe 
papillfe are terminated by a bundle of long capillary fibres, 
passing from the ovary through the style to reach the stigmi- 
These fibres are always accompanied by elongated cylindrical 
cells, and usually, but not in the grasses, by spiral vessels; and 
are distinguished from the sap fibres by their greater length and 
delicacy. Frequently, the ends of the filaments which proceed 
from the pollen globules are attached to the ends of these capil- 
lary fibres, between the papillee of the stigma, in such a manner, j 
that the filaments seem to lie continued into the fibres ; and the 
connexion appears to be the principal cause which has given riseto 
the opinion already noticed. But we find many filaments connect- I 
ed with thepapillteby means of the viscid secretion of the stigma, j 
as well as with the fibres. This viscid secretion also frequent- | 
ly contracts, particularly on the withering stigma, into long thin 
filaments, which swell up in water. Many of the fibres become | 
distended at this period, and contain a dark matter, frequently | 
connected with the pollen globules, and resembling the substatKC 
found in the latter. But I have observed a similar distention in i 
the fibres of the style, and a similar substance in these fibres, n 
well as in the cells nf the style and stigma of flowers that bad 
not been fructified, 

" Another circumstance also which may, and very prDbably 
has given rise to deception in this matter, is this : in some 
plants the papillae of the stigma are of a globular shape, and 
immediately connected wilh the fibres before described, bt 
others we find, under the cells of which the stigma is composed, 
globular cells, in which the fibres of the style terminate. The 
former is the case in the Hypericum perforatum, the latter ia 
the Cypripedium ealceolus. When the stigma and style in these 
plants have dropped off, theround cells, with the fibres attached 
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to tbem, might be mistaken for globules of pollen, with their 
offshoots forcing their way through the style, 

" To illustrate these remarks, I communicate here some de- 
tached observations on the slate in which I found the stigma, 
style, and pollen of different plants after the parts of the flower 
bad withered, in cases where fructification had been accom- 
plished, and where this process had noi taken place. What I 
shall say with respect to the Iris pseudacorus will, at the same 
time, serve to determine more accurately the mode of fructifica- 
tion in these plants, and to rectify the earlier observations which 
I made on this ywint in vol. ii. sect. 2, of my work on the Phe- 
nomena and Laws of Organic Life. 

" Treviranus then proceeds to describe the phenomena of 
fructification in the Hemerocallis flava, Iris pseudacorus, Cypri- 
pedium calceolua, Tellima grandiflora, and Hypericum perfo. 
ratuin ; and concludes by observing, that the last result of his 
comparison of animal and vegetable semen is, that externally 
there is no essential difference between them. He thinks, there- 
fore, that the term, ' animal poilen,' would be a more appro- 
priate name for the organised parts of animal semen than the 
appellation seminal animalcula, by which they have been 
hitherto designated." 

In two papers on the same subject in Muller's Archiv fiir 
Anatomie el Physiolo^e, No. iii. and iv., by Professor Wagner 
and Dr Rudolphi, the statements do not exactly correspond with 
those of Treviranus. Professor Wagner describes the semen of 
the Emeriza citronella as an homogeneous fluid, containing two 
sorts of bodies, Jirst, linear or hare-shaped bodies, having one of 
their ends twisted spirally like a corkscrew; and, secondly, glo- 
bules of various sizes, and vesicles containing granular globules. 
The first kind of l>odies, which he regards as the true seminal 
animalcules, are generally found in the seminal fluid of the tes- 
ticle, collected in bundles, and enclosed in a delicate sac, one 
end of which gradually disappears, and some time afterwards the 
other end bursts, leaving the linear bodies without any envelope. 
Id the vas deferens, these bodies are mostly seen in close tangled 
masses, intermixed with the smaller kind of globules. Here 
also, according to Professor Wagner, they exhibit very remark- 
able vibratory movements, although he could not discover any 
trace of vital motion in them while in the tesUc\e. 
ill 
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In Dr Rudolphi's account of the spermatozoa of the Paludin 
vivipara, we find two kinds of animalcules described. First, 
worm-shaped, transparent bodies, one end of which terminates 
in a point ; the other is furnished with a tiift of delicate fibres. 
The movements of these bodies, which are very active within the 
testicle, are oscillatory or undulating ; l)ut they appear to be in- 
capable of locomotion. Secondly, linear or hair-shaped bodies, 
with spiral ends, very like those described by Professor Wag- 
ner, and exhibiting a pecuhar vibratory motion within the tes- 
ticle as well as in the vas deferens. Both these bodies, when 
mixed with water, exhibit alterations in shape, which connst, 
according to Dr Rudolphi, in the sudden appearance of vesicles 
and perforations, or loopB, at some certain part of the body. The 
globules, or vesicles, he represents as occurring in different 
forms, and under different circumstances. Sometimes they are 
in aggregated masses without peduncles; frequently they are 
seen collected in clusters with their peduncles attached toa tena- 
cious mass. In other instances ihey are elongated, and present 
an anterior delicate peduncle in addition to that which attaches 
them to the common tuft. 

On the whole, however, these observers do not diSer much 
from Treviranus ; nor does there appear any thing in their de- 
scriptions calculated to invalidate his statements. The tufts of 
Treviranus are described both by Wagner and Rudolph, with 
this exception, that they have not taken any notice of their ad- 
hesion to the sides of the secreting vessel. Professor WagnH* 
describes these tufts as originally enclosed in a membranous 
vesicle. This, however, has not been noticed by any other ob- 
server, and very probably depended on an optical illusion. It 
will be perceived that Wagner corresponds very closely with 
Treviranus in his account of the globular bodies ; and I may add, 
that in llie figures of these bodies, as dehneated in their plates, 
there is a very remarkable similitude. There ar« also very ob- 
vious points of resemblance between (he desci-iptions of the pe- 
dunculated vesicles given by Rudolph and Treviranus. It 
would appear that the chief sources of difference are referable to 
the means of examination employed, and lo the existence of pre- 
conceived opinions. The instruments used by Dr Rudolph and 
Professor Wagner seem to be greatly inferior in power to those 
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employed by Treviraiius. Again, the two former regard the 
IJDcar or hair-shaped bodies alone as the true seminal animalcu- 
la ; while Treviranus looks upon them as probably nothing more 
tban mere peduncles or fibres of attachment for the vesicles, 
which coDiain the most important and essential eonstitueDt .of 
the aeminal fluid. 

The seminal atiimalcula were first observed \a the early part 
of the year 1C77, by Louis Hamme, a German student, who 
was at that time on a visit with Leeuwenhoek, to whom he com- 
municated his discovery. This indefatigable observer imme- 
diately occupied himself with the subject, and in the month of 
November 1G77, transmitted to London an account of the disco- 
very, with a description of the spermatozoa, in a letter to Viscount 
Srunckcr, which was afterwards published in the 14i2d No- of the 
Philosophical Transactions. This communication was received 
with great applause ; and the facts were shewn to Charles II. and 
many scientific individuals. They were subsequently examined 
and admitted by Hartsoeker (who also claimed the discovery), 
Asche, Huygens, Spallanzani, Haller, Bonnet, Morgagni, and 
Beveral others ; and engrossed a considerable share of the atten- 
tion of physiologists about the latter end of the ITth century. 
These investigations subsequently fell into neglect ; but appear 
about to be revived again in Germany, and in the hands of such 
men as Treviranus, Ehrenberg, and Purkinjo, may ultimately 
tend to throw some light on one of the most obscure and interest- 
ing subjects in physiology. 

Further Observations on the Unity of Structure in the Animal 
Kingdom, and on Congenital Anomalies, including " Her- 
maphrodites ," with some Jtemarks on Embrt/okgy, asjaci- 
Utating Animal Nomenclature, Classification, and the simly 
{^Comparative Anatomy. By Maetin Barry, M. D., 
F.R.S.E., M. W. S. Communicated by the Author. 
In a former memoir on this subject,* certain conclusions were 
arrived at, which, to Bave reference, it may be proper to re- 
peat, viz. 

lifly, Thot D hetetogenoouB or special structure aiises only out of one more 

botnogeneouB or general, and this by a gradual change, 2J/ff, That the man. 

' See the last Number of thU Journal, p. HI. 
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The wliole figure lepresenls the development of the entice Animal Kiug- 
idom.' 

Any one of the ]nimiiry divisions may rudely illustrate the development 
of a single organism, viz — 

Explanation — to be read From below ujjwards. 
9. The [ndivirfual character in its most special form, 
8> The Sexual character obvious, hut the IndividwJ character obscure. 
' 7. The Variety obvious, but Serual difl^rence scarcely apparent. 
6, The Speniei manifest, but the Farittg unpronounced- 
b. The Genus obvloua, but not the Species. 
4. The Familg manifest, but the Gemu not known. 
3. The Order obvious, but not the Famify. 
■ 3. The Clots raanifeat, but the Order not distinguishable. 
I • I. So appreeiable difference in the Germs of all imimab (Fundamentid 
Dnity ?) 
, This illustrotion is but a coarse one, since it does not shew the parliatlar^ 
direction, proper to the development of each individual germ. 

It is not unusual, however, to hear of the " higher" animals 
repeating or passitig through in their developmentj the struc- 
ture of the " lower :" and though this is said in reference, of 
course, to no more than single organs, it is a mode of speaking 
calculated to mislead. 

Such expressions might not be improper, did there exist in the 
animal kingdom a scale of Btru[;ture differing in degree alone. 
But there is no such scale. We must " distinguish between the 
degree of elaboration and the type of struc[ure."-f- Each class, 
order, family, genus, species, and variety of animals, — each sex 
and each individual, — has a structure peculiar to itself; nay, 
every organ also, must, from the first, be constituted with refer- 
ence to the most special structure it is destined to attain. " The 
Blastema (germ) of the new being, must be already peculiarly 
organized, to produce, under requisite, favouring circumstances, 
this or that individual. A formless material, as the foundation of, 
and susceptible of constituting, any individuality you please, is 

* The lower dolleil branches, indicate directions for the development of Birds 
and Reptiles ; the followiag out of which, would have rendered the dlagrani 
complicated and obscure. 

To avoid complication, only binary divisions have been used, but doired 
branches (the upper ones) are introduced, to shew that all the remWe divisions 
admit of such addition, except those that indicate the development of set. 

The distaoce between the root and the extremities of the last twigs, shews 
the degree of aggregate elaboration or development. 

t Von O'ir. 
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merely an abstract notion of tlie mind, and exists nowhere in 
Nature ; where there are only concrete rtalities, — more or less 
characteristic individualities, contained in a higher whole."* 

Strictly speaking, therefore, no animal absolutely repeats in 
its development, t!ie structure of any part of any other animal ; 
and not only is the human embryo at all periods of its existence 
a human embryo, but the human heart and brain, closely aa 
ihey resemble corresponding organs in other Vertebrata at cer- 
tain periods of development, are never any thing else than the 
heart and brain of Man. If the young fn^, the tadpole, resem- 
bles in some respects a fish, and spends a portion of its existence 
in the water, is it to be said that the tadpole is a fish ? Would 
a highly developed fish constitute a frog? Besides, as said by 
Valentin,-)- a passage by the embryo of the so-called " higher" 
animals through the " lower" grades, would imply the possibility 
of an individual, at certain periods, laying down its individuality, 
and assuming that of another animal ; which would abolish its 
existence as a determinate concrete reality. 

No Blroclure peculiarly characterizing any one set of animals 
in the perfect stale, makes its appearance even in the embryonal 
life of any other. J Thus the perfect gills of fishes, ani the air- 
sacs distributed through the body and the bones of birds, rela- 
ting as these organs do, to the elements respectively, in which 
fishes and birds have their abode, are found in them alone, 
which could not be the case, did the so-called " higher" animals 
pass through the perfect states of those said to be " lower." 

Besides which, as Von Bar has truly said,§ were it a law of 
nature, that individual development should consist in passing 
through permanent but less elaborate forms, there is not a fea- 
ture in embryonal life, nor a part then present, that we should 
not expect to find, somewhere at least, in the animal kingdom. 
Yet in what direction are we to look for an animal carrying 
about its food, as the embryo the yolk, or a pendant portion of 

* Valentin, Fragniente zu einer Kiinftigen Gesetzlehre der individudlen 
EnLwickelung, iu his Entwiclcelungsgescbichte dcs Mcnacliea, &c S. £91. 
+ 1. c. p. 502. 
X Talentin, L c. p. 598. 
§ Ueber Entwicketungsgescbicbte dei Thiere, Beoliacbtuiig und Beflexion. 

^JKamgsiKrg, isae. e. 204. 
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intestine, like the vesicula umbilicalis ? Id Mammals, the in- 
cisors are the teeth which first appear ; but no animals have 
permanently fore-teeth alone. 

The same author has well remarked, that inasmuch as em- 
bryonal relations produce forms that are present in no grown 
animal, such as the pendant intestinal sac, just mentioned ; it is 
also impossible that any embryo can repeat the state of many 
groups of animals. All embryos are surrounded with fluid; 
and consequently incapable of immediately respiring air. The 
real character of insects, therefore, — a lively relation to the air, 
— can never be repeated in an embryo. For the same reason, 
the embryo of mammals can never resemble perfect birds.* 

Besides these arguments, there are others ; but it is by no 
means needful to bring forward more. We briefly recapitulate 
those now advanced. 

UUg, There lioes not exist a scale of almcture, differing in ifejrw alone. 
tdlg, ladiTidualities cannot be laid aside. SfUy, There exiat pennatient struc- 
turea among the so-called " lower" animals, not met with in the embrjonal 
phases of any of the " higher." 4(A(j, There are many phases of the " high- 
er" animals, corresponding to which, we do not find any permanent structures 
among Ihe " lower." dthly. No structure peculiarly characterizing any one 
aet of animals in the perfect state, inakeB ita appearance even in the embry- 
onal life of any other. £.01%, The sum of the innate susceptibilities of struc- 
ture is not the same in any two germa. 

It has been said,-f- that " the assertion is nothing more than 
that Man, as Man, has once in the progress of bis development, 
been upon that grade upon which the several classes beneath 
him remain stationary in the progres^vc development of the en- 
tire animal kingdom.^' But even thus qualified, it is by no 
means true. Man, in the progress of his development, is not 
upon that grade on which any other animals remain stationary, 
unless the latter belong to the same tt/pe as man : | and even then, 
the resemblance would relate to certain parts only, because each 
order, family, genus, species, vaiiety, sex, and individual, has 
its own peculiarities, which are repeated in the structure of no 
other animal. 

• I. c. p. 201. 

■f Burmeister's Entomology, translated by Shuckard, 8vd, 1S36, p. 419. 

X We admit, indeed. Chat the whole animal kingdom has essentially the 
game fundamental or merely animal form ; but from thia there la an lliitii&- 
diale diveri/eiice. (See Fig. 12, p. 346.) 
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Wbea the great Meckel said, " the liigber animal in its de- 
velopment, passes through essentially the lower and permanent 
grades ; by which periodical differences, and differences between 
classes, niay be brought together ;" * he evidently meant no 
more, than that there occurred in the development of a «DgIe 
organism, a modified reappearance of structures common to other 
animals ; and further, that he did not intend to say that all the 
structures of all " lower" animals reappear in the development 
of each of the " higher," — is evident from a remark he usesin re- 
ply to one of the objections made by Feiler \^ on which occasion, 
Meckel says, " It is perfectly ia different, whether the human 
embryo passra through all, or only some of the grades of forma- 
tion ; if certainly ascertained facts demonstrate that it passes 
through many, — that it altca^a passes through them, — and 
therefore that theanalogies in question are not accidental." J 

It may not be improper, by a few of the facts on which 
Meckers proposition appears to have been grounded, to exemplify 
some of the conclusions at which we arrived when last on this 
subject ; and by quoting which, we commenced the present paper. 

The uniform appearance first, in the osseous system of the 
Vertebrata, of what are called the arches of the vertebrae, is re- 
ferrible at once to the law determining the order in which struc- 
tures essentially the same in a whole class of animals, manifest 
themselves in individual development ; and to the law of unifor- 
mity in the manner of development. If in the Cephalopoda, 
there is permanently no more than the trace of a spinal column, 
corresponding to the arches of the vertebrse.g it shews that the 
last degree of development in these animals, is sufficient to pro- 
duce no more than an approximation to the Vertebrata ; but 
that, so far as they do go, they proceed, in this respect at least, 
by nearly the same road. 

If the ilium is the first pelvic bone that becomes ossified in 
animals possessing a pelvis,{| and if there be an animal in which 
this is the only portion of the pelvis present ; this shews unde- 

' SyslemderVerg1eicbFndenAnalamie;er8terTbeil, S. 396. Halle, 1831. 
+ ETeber angebome menschliclie Misbildungen im Allgemeinen und Her- 
m^hroditen insbeaundere. Landshut, 18S0. 
iUcp. 411, 412. § Meckel, 1. 1. p. 390. 

I Meckel, 1. c, p. 400. 
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vialing fulfilment of the same laws, though but a rudimental 
structure be produced. 

The absence of the sternum and the costal cartilages in most 
Fishes and the " lower" Reptiles,* proves that these parts are 
not necessary to the general type of the Verlebrata; furiher 
evidence of which, is given in the late acquirement of them by 
those animals in which they are present. 

In Man the enccphalon is small in comparison with the spinal 
cord and the rest of the nervous system ;' the cerebellum is small 
compared with the medulla oblongata ; and the corpora quadri- 
gemina are enormous in proportion to all the other parts of the 
enccphalon. I Corresponding states are found through life In 
many animals. Now, this is just what we should expect. For 
certain parts of the cerebro-spinal axis, such as the spinal cord, 
the medulla oblongata, and corpora quadrigemina, must, in ful- 
filment of the law determining the order in which structures 
common, essentially, to a whole class, reappear modified in the 
development of an individual organism, precede, in their appear- 
ance, those tliat are of a more specific character, such as the 
large volume of the hemispheres in Man. 



Having seen why, in corresponding stages of development, 
parts of the human organism should resemble, in their structure, 
corresponding parts in many perfect but less elaborate animals ; 
it IE obvious, that if human development be arrested in any of 
those stages, the resemblances become permanent. Hence mal- 
formations o^ defect. But sometimes the development of certain 
parts proceeds beyond the normal limits ; and hence malforma- 
tions of excess.X 

£suDples occur especially in the vascular sysWm. Thus, the human heart 
witli a single cBviC;, is somewhat analogous, ia itasimplicitj, tu the heart of the 
Insectn, Cruataceo, and Brachiopoda. it slitgle aurii:le aud a single ventricle, 
aflbrd Botne resemblance to what we find the normal state in mo&t niolluacous 
animals and f islics. The Batrachians have tvo auricles and a ventricle ; the 
incomplete state of the interventricular septum, being analogous to what ig 
regular In the more elaborate Eeptiles. Anomalies in the pulmonar; artery 
and the aorta, afford examples of the same kind ofresemhlance; as do also 

" Meckel, I. c. p. 400, t Ibid. p. 401. 

t J. F. Mecliel iiu ths fiiit .hu Htiafuctotily eiplained congenital uamaliH. 
Hondbach de> Palhologiieben Aaatoniip. Leipiig, 1612. 
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tk<r mfrf ?ft^"j *»«AU1, gfleHae^ and renal arterifl« ; and tha infrriflr na»^ ^iHff 
yf,lfrm««^Un« occur alflo, though leas fi^uentlj, in the nervous system. 
Man J axe affbrded by the osseous sjstem, as well as b j the AgesUTe, xe^ 
ratoty, uzinaiy, and generative organs, tlie oigans of sense, Ae. 

Meckel attributes the greater tendencj in certain parts of the 
bo^y to malformation, than other parts, to the drcumstance, that 
parts in the ^^ animal series^ corresponding to the former, pre- 
sent normally more numerous varieties than others.* Thus, 
for example, the anterior or superior extremities are more liable 
to deviations than the posterior or inferior. This explanation 
b no doubt the true one. We would add to it only, a reference 
to the law determining the order in which structures common to 
a whole class reappear modified in individual development ; for 
in proportion to the generality of the latter in the^ animal king- 
dom, will their individual reappearance be early and established, 
and rice verses As a further proof of this, it may be added, 
also, that the liability of parts to malformation, is in the direct 
ratio of their lateness in appearingf. 

The nervous system, as said before, is subject to fewer ano- 
malies than the vascular, and also than the digestive, generative, 
and urinary organs ; corresponding to the relative degree of nor- 
mal variety in these parts in the animal kingdom. This affords 
a further illustration of the foregoing ; and it may be added, as 
a proof of the greater universality of the same essential structure 
in the nervous system of the Vertebrata, that its development is 
much more pronounced than that of other parts, at an early pe- 
riod of development.^ 

The coincidence between the presence of ovaria or testes, on 
the one hand, and of a certain habitus, as well as other circum- 
stances in various parts of the body, on the other, is sufficiently 
well ascertained. It is known too, that castration has the effect 
of neutralizing this genital influence ; rendering males, in general 

• L c. p. 427. 

•f- Hence if a fundamental and early-formed part be not developed, parts 
dependent on, and subordinate to it, do not appear. Thus, if the vertebrae be 
not developed, the ribs do not appear ; and if the ribs are not formed, the 
sternum also is wanting. Again the lateral portions of the vertebne appear 
before their spines ; therefore the latter are never present without the for- 
mer* 

X See the third paragraph of page 139, in our former paper. 
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circumstance, less masculine, females less fi^minine ; that is to 
say, it brings the sexes nearer to a mean state. Age, or the 
natural termination of the reproductive faculty, proilucegin de- 
gree the same effect. This is observable in the human species, 
as well as in other animals." 

The fact, that malformations of the genitals occur most fre- 
quently in the organs of excitation and copulation,'+ — parts of 
subordinate importance, aud not formed until a comparatively 
late period, — affords an example of the fulfilment of the law, 
determining the order in which innate formative properties are 
manifested. The co-existence of testes, on the one hand, and 
of ovaria on the other, with a male or female habitus; formed, 
as those organs are, long before the estemal, less important, 
genitals ; such co-existence is recognisable in the fact observed 
by Sommering, that the sexes may be distinguished in general 
appearance, before a difference in the external genitals them- 
selves proclaims them. J In cases, too, of malformed genitals, 
it rai-ely happens that the real sex is not decidedly pronounced 
in the general habitus; shewing further, the early operation of 
the latter law. 

Another proposition of J, F, Meckel is as follows, viz. 
" That sexual differences, at least according to their origin, and 
periodical differences, may likewise be brought together; §" in 
other words, that sexual differences may be compared to differ- 
ences caused by the phases of life. It is not easy to suppose 
that Meckel ^intended to represent the sexes as differing in de- 
gree alone ; and yet it is added afterwards, that " the inferior 
animals are purely females.^" 

The circumstance, that what are called " neuter" Hymen- 
optera, particularly bees — those born for workers — by being 
conditioned in a certain way, may be converted into females or 
queen bees, leads obviously to the conclusion, that the so-called 
" neuter" bees, are really females, in an imperfectly developed 

• Old female birds acquire a plumage more or less similar to those of males ; 
u well BB spurs, combs, and even in degree, mole instincts aJso.— Meckel, 
Lap. 446. 

t Meckel, 1. c. p. AV}. % Valentin, L c. p, 6S5. 

§ L. c. p. me. 5 L. c. p. 429. 
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But does it warrant the cudcIusiod, which Meckel seems 
9 draw, that females are scarcely more than imperfectly deve- 
loped males f Female bees may rest in an imperfect stage, so 
Uiat their sex is not obvious : by treatment, they become pro- 
claimed as females : but, we ask, would any further treatment 
make them maiet f 

Yet it is not easy to conceive that Meckel intended the ex- 
preNsions used, for literal acceptation. Perhaps this prupositian 
is to be regarded as not less susceptible of a modified applica- 
tion, than the one alluded to before. 

Sexual characters bespeak properties that are innate ; though, 
from being nearly the last that make their appearance in deve- 
lopment, they are among the least established, and iherefort 
very liable to vary. The sexual character has been said to 
stand between the character of the species, and the special W 
particular character of the individual being.* This is true, in 
as far as specific characters manifest themselves prior to those 
of BBS, and thase of sex prior to the last touches, stamping the 
individual character ; yet it must not be forgotten, that through- 
out development, all innate properlles, from those common to 
animals in general, down to those distinguishing the species 
and the sex, are modified in their individual reappearance by 
individuality. 

Now, just as parts of structure common to the class are, in 
essential character, fundamentally the same ; so arc those com- 
mon to an order, Jamily, genns, and species.f The sexncd or- 
gans, also, are in both the sexes of a species, in essential cha- 
racter fundamentally the same ;J just as vcrtehrtB are fundamen- 
tally the same in all the Vertebrala. Male and female organs 
■ Valentin, I. c. p. 694. 

t It is only indieidttal pecullaritiBB, thnt are shared with no other beiDp. 

% An interesting proof of this oecura in the Order MnrBUpiaUa. Males 

have not, of course, a niarsupium or pouch, unless in a rudimental form ; but 

tfaey have tke marsupial bones. We need not, bowever, go for illustratioiH 

bejrond ihe human race ( in which the males have rudimental mamms. 

These examples will serve fiirther to illustrate nn explanation offered in 
the former memoir, regarding another branch of our subject (p. 140), viis. 
that ruiIimcnUl structures seem to answer no other purpose than the ful- 
filment of the law, requiring that a fundamental or general t/pe shall oni- 
fiimily manifest itself before the sppenrance of one aubordinate tberet^M 
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have a common origin as processes, and take the same general 
direction, out of corresponding laminte of the germinal mem- 
brane or tubes, and they have the same manner of develop- 
ment ; but, just as parts of structure, at first common essen- 
tially to the class, become afterwards transformed, so do the 
sexual organs, which, essentialiy, are at first common to the 
species: and a difference in function follows. But from the 
first, as said before, development proceeds according to the 
sum of the innate formative properties, sexual properties being 
included in this sum ; though their influence on development be 
not at first appreciable. 

Let the point A, Fig. 13, represent the supposed fundamental 
form, essentially the same in all animals, so long Fig- l* 
as a merely animal structure is manifested. Two "!'''■ j** \' . 
germs belonging to the same species, but of diflFer- / ' ■ \ ' 
ent sexes, slart in their development from this ' 
pcnnt A- Their divergence in development is small, 
because occasioned by two influences only ; one of 
which is sex, the other, individuality. At the 
points EC, sexual peculiarities, — local as well as 
general, — exercise more sensibly their sway ; and 
further development takes them, respectively, to 
the points DE. Here, if castration terminate the 
reproductive faculty in both, the result is, — not 
indeed the attainment of, for that is now impos- 
sible, but, — an approximation to, the mean state, 
FG, which these individuals, respectively, would 
have reached, had development been in^uenced, — 
not by ses, but, — by individuality alone ; the points 
H I being now attained. This we conceive may 
serve rudely to illustrate, what really takes place in nature. 

It follows from the above, that we cannot adopt the theory 

proposed in the Edinburgh Journal of Science for 1829-30 ; 

that " there are, fundamentally, male and female organs in the 
same being, or originally in all embryos, elementary yet distinct 
parts, out of which both sets of organs may be formed by deve- 
lopment." It is the sum of the innate susceptibilities of struc- 
ture, that determines the direction taken in the development of 
every germ. Development must therefore from the firsl, have 
reference to the sex, as well as to the \ane,\.^,?.'^ec\«?., ^■wvs? 
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family, order, and class: nay more, development must from ihc 
first, have reference to tlie individual structure, — more special 
still than that of sex. Since, therefore, no properties can ejiist 
in an absolutely latent state, — ». e. without exercising their in- 
fluence on development, — both male and female organs cannot be 
present, even in an elementary stale, in the same being, if thote 
of one sex only, are to he developed* 

That the presence of both male and female organs in the same 
being, is not incompatible, most plants and certain animals de- 
monsirate;t where normal and true hermaphrodism exhibits parts, 
performing in an individual, both male and female functions. 
In such cases, there are of course, " fundamentally male and 
female organs in the same being," — or at least there is the suscep- 
tibility of acquiring ihem ; but then (and herein consists the dif- 
ference) both are developed. 

Yet how then, is anomalous " hermaphrodism" {so called) to 
be explained ? To be consistent, we must admit that from the 
first, development has, here aa elsewhere, reference to a certain 
destined structure; ergo, that in cases of anomalous "herma- 
phrodism" at least, there are fundamentally the elements, or the 
susceptibilities, out of which it has arisen. | Be it so; this but 
affords another proof of what has been so much insisted on al- 
ready ; that in development, general structures must precede, 
in their apfwarance, the more special. In an organism, the 
younger the embryo, the more alike, — because the less con- 
centrated, — are its several parts or organs. In the animal 
kingdom, the younger any two embryos, ihe more alike are 
they, for the same reason. But, as already said, there is no 
appreciable difference between male and female organs in fun- 
damental structure, as well in the animal kingdom at large, 
as in two individuals of the same species: though this by 

* Supposing the or^ns of both uxes present In tbe germ, and those of one 
sex onl^i to be develeped ;^w1iat becomes of the other set ? Because, occa. 
sSonallj-, perls similar to those in other animals', have appeared in the human 
Btructure, may it not »s veil be said, Ihal, til ndamen tally, there are the m- 
diments oiail other animal) in man ? (!) 

t HeLi pumatia, — Ibe garden snail, — afibrds a weU-knowii example ur the 
latter. 
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no means amounts to the assertion, that eithtr male or female 
organs may be formed out uf the same elements. Now, eertoin 
of the sexual organs, hecaiise of deficiency in llieir elements, or 
in susceptibility of structure, may advance less ihan is normal, 
towards concentration : certain of them, because of a surplus m 
their element)), or in Busceptibility, may aAvanceJiirtlter than is. 
nurcaal : certain of them may take in development a male direc- 
tion, certain others may proclaim themselves asjimalc, because 
the male and female elements (or susceptibilities), respectively, 
of' tliehe parts, existed in the same germ. If the xurplut relate 
to the ehief orgtins and to the system generally, there is an 
avcetsive development of the sexual character: it' the (kfi~ 
ciencif relate to the chief organs and to the system generally, 
males are kss masculine, females less feminine, than is norEnal ; — 
in other words, there is, in the latter case, an approach to the 
mean state spoken of before. (See at p. 355 the remarks on fig. 
13.) What we have said of surplus or deficiency, and of th& 



presence of both male and female elements 
or susceptibilities, may relate to one side 
of the body, or to both sides ; to single or- 
gans on one side, or on both sides ; all of 
which varieties are known.* The innate 
cause of such anomahes, we may perhaps 
never know ; but the manner of their de- 
velopment, it does not seem difficult to un- 
derstand. 

In further proof of the justness of this rea- 
soning, may be adduced the fact mentioned 
by Meekel,-f- that hermaphrodism is frequent 
and complete, in proportion as the genital 
organs are simple, and in proportion as they 
resemble each other in the normal state ; of 
which Fishes aflbrd the best example. Now 
this 13 just what we should expect. 

For, with a modification of the last figure 
(13), — let DE (Fig. 14), represent, respec- 

• For an bccduqI uf " hermaphroditea" i 
Geottroj St Hilflire. B»o, 1838. 
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lively, the points reached in tlie development of a ma\e and 
female of a species, io whicli the stxual organs are very simple, 
and in whicli, therefore, the sexual difference is very small. 
It is plain, that a deviation here, would be more appreciable, 
— because relatively greater, — than if development had pro- 
duced complicated structures, and carried the sexes further 
apart, — as, for example, to the (wints KL : in other words 
^the less the angle of divergence, the more appreciable is a 
deviation, and therefore the more " complete" is the herma- 
l^rodism. 

But, " in proportion as the genital organs are simple, and in 
proportion as they resemble each other in the normal state," 
when perfect, — the less pronounced must be the reference to 
them throughout development ; the later therefore do they ma- 
nifest themselves. Now, as already said, the liability of parts 
to malformation, is in the direct ratio of Iheir lateness in de- 
velopment. Hence, in such cases, the more " yi-equeni" is her- 
maphrodism. 

We conclude, then, that the explanation before offered, re- 
garding the necessity of a modified re-appearance in individual 
development, of structures common to a whole class of animals, 
and regarding the order of such re-appearance, is applicaUe 
to all congenital anomalies, including those called " henpa- 
phrodites.'' 

It remains to notice unity of plan, as obvious in oi^ans of 
the same organism ; various parts appearing like modified eapka 
of each other. Organs of the same organism that admit of such 
comparison, being among those that originate in the same la- 
mina of the germinal membrane or tube, anBl<^es ^peu refer- 
able, la%, to a common origin, — and therefore ftdlff, to a com- 
mon fundamental and general formj — some resemblance, 3t^, 
being preserved in proceeding towards the special. 

A diagram used in our former memoir being required here, 
we again introduce it, to save reference.* Let the ptnnt A, 

* For a more detailed application of tbe elementa of tbls dlignua, lee page* 
IM. ISQ, Vf tlie Jast numUr 4if tUa Journal. 
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Fig. II, represent the common origin,— the homogeneous na- 
l^ig, 11. ture, — and therefore 

the coincidence, es- 
sentially , in funda- 
mental form,— of va- 
rious parts arisingout 
- of the seroiia lamina 
of the germinal mem- 
brane of Man (Plate 
I, Fig.3, •■):tRnd 
firstly, of those parts 
proceeding, respec- 
tively, from the la- 
;!_ /' minte dorsales and 

ventrales; constitu- 
ting as the latter do, an upper and an itnder tulre, (Plate I, 
Fig. 6, a. b- c.) 

The curves, differing in diredimt and in length, may illus- 
trate differences in d'irection and in degree of development of 
the vertebrae ; including as well the development of those consti- 
tuttug the coccyx, — curve A B,— as that of those which, vastly 
more wrought out, enter into the formation of the cranial bones, 
— curve A E; the development of the intermediate vertebrfe 
being represented by the intervening curves. J; 

The development of the ribs being exhibited by one curve, 
that of the hyoid bone, lower jaw, &e. may be shewn by others. 
If the curve A B, represent the development of the spinal 
cord, — A E may serve to shew that of the moat elaborate por- 
tion of the hemispheres ; and the intervening curves, the deve- 
lopment of intermediate parts of the cerebro-spinal ax!S,§ All 

+ The Plateiiererefarred to, iacontaiDed in the last number of this Journal. 

J In our former paper (p. 135} we stated the applicability of the above dia- 
gram, in a eomparison of systems of organs or single organs in difFerect ani- 
mals. Thus to apply it herp; the curve A, E, repreeenting the developnmtt 
of the cranial bones in Man, — A, C, and A, D, may illustrate corespandlng 
partt in osseous Fishes or other Vertebrata, less removed from vertehrse bolh 
in direction and degree. 

§ Referring to the preceding note, we have again an loatance in nhich the 
curves A C and A D, may illustrate the development of the hemispheres in 
animals whose brains are less remored tram their primitive simplicity than 
the brain of Man. 
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j e« (wnnpcted with tlie latter, may be fllustrated in \\\e 

■Mne manner; — they seem, as it were, rude copies of each other, 

differing only in direction and degree. 

Secondly, Let the point A be considtrtd as the common ori- 
gin, in the fleshy portion of the lamina dorsalis and veDtralis, of 
a series of osseous arcs, which, taking those of Ixitb sides, form 
an ouler tube, including the upper and the under lube. 



Tranni^M Scclion oj'a Vertebraled Animal, to ahew Wih Tgpe uftkt 
Extremitie*. 



^^PJ:; I middle po,.i™. >"f-E-'^«">i»y.''=- 

h Tsrmiail porlioo. / 

k' Tcrmintl potlian u ■ Fin. 

(Thu fig. ia tdien troni Von Biir.*) 

The curves may now illustrate the development of the radi- 
cal portion of either an extremity, \iz. of the scapula and cla- 
vicle, on the one hand, and of the outer portion of the os inno- 
minatum,-|- on the other, or* that part of the base of the cranium, 
which, — formed by one of those osseous arcs, and having coa- 
lesced with the cranial vertebrae, — serves to articulate the upper 
jaw.J 

. * This figure also, was exhibited Id vur last paper. Its re-appeaiaoce is 
needful t<x the reaion before given regarduig Fig. 11. 

t The inner portion of this bone being probably, as Von Biir suj^Kwes, 
analogous to riha, derived haOi t'be under tube, and coatewing with a section, 
of the outer, to conititute tlie pelTia.. 
? V«i Blr. 
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Again, if A represent a point near llie middle ol' eacli arc, 
ihe curves sliew the development of a profesa originating lliere, 
now into an arm or leg, and now inlo an upper jaw." 

The diagram (Fig. 11) may be applied also in a comparison 
of various parts arising out ol' the mucus (Plate I. Figs. 3 and 
4 •*•, Fig. 5, I, Fig. 6 and 7,/'), in close union with the vascu- 
lar (Plate I. Figs. 4 and 3, A, i, k. Figs. 6 and 7, c) lamina o! 
the germinal membrane of Man. 

These united laminee having become a tube, there occurs in 
certain sections diminished, in certain uthers increased ii|. is. 
growth, by which organs are (Hnginated, presenting L, ^ 
the appearance of proceHSos, in the one case towards ""^ — ^ 
(Fig. 15), in the oiher^/rom (Fig. Ifi) the axis of the ^ig. is. 
tube ; these processes having, as their base, either ^^ \-j 
the wiiole or a part only, of its circumference. — ^ 

Some of these processes are in no small degree analogous to 
each other, and, as Is the case with ail other organs of a series, — 
-with all animals indfed, — the more alike, the nearer to the period 
of their origin we view them. 

Thus the lungs have been compared to the urinary organs, 
and the genitals to portions of (he alimentary eanal.-|- But ha- 
ving proposed to enter upon general considerations only, we can- 
not go into the details of comparison. 

With this common origin, and therefore coincidence in fun^ 
duraental and general form, it is not surprising that organs 
^lould present analogies. Besides which, there seems, however, 
unity of plan in proceeding from the general to the special, — a 
tendency, as said before, to repetition of parts in the several sec- 
tions of the same tube. Development appears to take the same 

• Or in some of the Vertebrata, into a wing, a fin, &c. 

In Fig. 10, p. 131 ot'the ibrmer memoir, there was given an idenUransverae 
section, shewing the BtnicCurea formed out uf the serous lamina of the genni- 
nal membrane in the Arthrozoa. There is a. remarkalile tendency to repeti- 
tion in the segments ot'their dermo-slceleton, including that portion of the 
latter thai entera into the fomintion of the head ; and in certain of them the 
legs inaenaiblj pass inlo maxilliB. No doubt the same tendency to repetition 
is universal in the animal kingdom. 

t The reaetnbhince is very striking in animals of simple structure, as well, 
indeed.asinmanyof the Vertebritu; in which, ibr example, the oviduct* ir^ 
scarcely distinguishable from parts of the in 



.162 Dr Barry on the Unity of Structure 

general direclinn in the several sections, with various particular 
directions, according to various parucular and proper functions, 
in their subdiviaions. 

It appears, then, tliat unity of plan, wliich we have seen lo 
direct general structure in the animal kingdom as a whole, ex- 
lends to \h.e general structure of an individual organism. Thus 
particular organs originating in the same lamina of the germinal 
membrane or tube, of the same organism, may perhaps be com- 
pared to individuals of different sexes in the same species. 

A great deal of labour seems to have been lost, in endeavour- 
ing to find out corresponding parts, — as well in different organ- 
isms as in the sjime organism, — because directed to the examina- 
tion oi perfect structures. How much of this labour, — perhaps, 
too, some octavos,— might have been spared, had due regard 
been paid to the_fundamental similarity in structure, and to the 
identity that exists in the manner of development, of two germi- 
nal membranes. To a few general and easily understood prin- 
ciples, are referable all analogies, — whether in the same organism, 
or in different organisms, — as well as all congenital anomalies. 

The same remarks are applicable to Classification ; which, as 
already said,* can have nu sure basis in structure, as met with 
in the perfect state ; when different functions, performed by cor- 
responding parts of structure, tend to embarrass and mislead. 
Nomenclature also, depending thus on data that are uncertain, 
must be fraught with error. 

The fact is, that naturalists have begun, just where they 
should have ended. They have attended to details, but neglect- 
ed general principles. Instead of analyzing, their process has 
been one of synthesis. Their attention has been directed lo the 
grouping of the twigs, — as if thus they were to find their natu- 
ral connections, without even looking for assistance towards the 
branches, or the trunk that gave them forth. But the simile is 
inadequate ; the labour lost, has been greater than even this sup- 
poses. For in the groom tree of animal structure, parts, once 
essentially the same, not only have diverged in their develop- 
ment, and become elaborated into very different forms, — but, ms 
' Page 13(iof the last Number of Ihiajounial. 
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said before, perform very different Junctions a\^. Hence &po- 
ntive, in addition to a negative source of error. 

But wtiat other course ctmld naturalists have taken ? Truly 
none : their " circumstance" allowed no other. It is only now 
that a way is beginning to be opened, by which it may by and 
by be possible to proceed in an opposite direction ; viz. from 
trunk to branches and to twigs. 

This, if ever accomplished, must be by means of the History 
of Development or Embryolog^t both human and comparative ; 
a science almost new, and regarding which, there prevails in this 
country the profoundest ignorance and indiiference. The French 
are in advance of us ; but it is to German enterprise, industry, 
and perseverance, that we are indebted for almost every fact 
known to us on this subject ; at least of those brought to hghl 
in recent times.* It is to be hoped, however, that ere long this 
science will begin to obtain, even among ourselves, some degree 
of the attention which its importance claims.t 

If these remarks arc not uncalled for, in reference to nomencla- 
ture and classification, — they will not perhaps be deemed unwor- 
thy of consideration, when apphed to a science, in the study of 
which, nomenclEiturc and classiScation are but means. But in- 
dependently of these, docs it require much penetration to dis- 
cern, whether it is easier, in the study of any science, first to 
commit to memory isolated facts, and then proceed to arrange 
them ; — or, having first become acquainted with general princi* 
pies, to trace their applications? In other words, having first 

* Wben St Hilaire proclaimed in Friince the principle, that Koological re- 
search can have no aalld baais but in anatomy, — and that it is not tlie organs 
of the functions in their totality, but Ihe materlala conatituling these organs, 
between which, reaembtances are to be sought for, — be advanced 8 most ei- 
sential step : yet there wax still wanting more regard to Embryology. 

+ Dr Allen Thomson'a encellent paper (see vol. ii. and x. of this Journal) 
we have already noticed. 

The recent Appearance, too, of a, " Sketch of the Coniparative Anatomy of 
(he Nervous System, with Remarlta on its Development in the Humnn Em- 
bryo" — by John Anderaoii, M.K.S., Jto, 1(137, — shews that Iheie are grounds 
for auch an expectation as is expressed above. We hare only juat ghuiced 
the volume through, but aeon enough tn say, that it contains many valuable 
aj)d wetl.arranged facts, admirably calculated to illustrate the doctrines uf the 
great Meckel and others, published in Germany so many years ago. Had ne 
read this essay before writing the present memoii', iiomc of the facts it con- 
tains might have been aitdiiced by way uf UluatraUon. 
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•nulled structure in il» unity,* to follow it out in deveiopment, 
no<i (inil ihc «ius<-8 of vuiiety to be resolvable into direrthii and 
di-ff'te ? If the Uller method l>e tlif easier, EmbryrAogy lowwid 
incakuhiblffJaciUtate the utiidy of Comparative Anatomy. 



On the Development of the Decnpmles. By H. Ratukk. 
(CommunicaU-d in a letler to Prof. Miiller.)f- 

A PRIZE question having last jcar lieen proposed by tbe Na- 
tural History Society of Harlem, relating to tlie development of 
the ten-fooled cruslacea, and more e lecially the crabs, I am in- 
duced to offer a few remarks on the „jliject. 

As is alreiulv known to vim, I Kirmi idpavoured ti> prove, in roy ii^ 

count of [he river-crab. tliHt this nniiiial. i it leavei llie egg. in bo far p?r- 

fecteil in its form, that it hag la unilerga no farther important nnftHniorpbon* 
until i( reacliea maturily. Some jeara altertrarda, Thompson advanced the 
opinion that the Decapula living in the sea, aa, fur exaniples, the crabs and 
even the luhster, leavu tile egj; in a very ini[>erfcet stBte, and thai they then 
present a strong ri^aenihlance in this respect to the Zn^a ; thus leading la the 
Inference thai, if my obscrvatiims regarding the river-crab were correct, the 
latter would present a great anomaly among the Decapodtt. In coosei^uenoe 
of this, tlie Harlem Society, muth to ttie satisfaction af all thiise who have 
taken an inn.-r^-sl in the Ublory of the di-Vflopmetit of aniniaH Iinve been in- 
duced to offer a prize for tbe best account of the circumstancea relating ti> 
development which are presented by crabs after their departure from tbe egg, 
In thia state of matters, I wish to say a few words, which may amisl in an 
examination of Thompson's view, and perbspsalao furnish hints aa to the pointl 
that more especially demand attention in tbe determination of the ijuestitH). 

About three years ego, during my residence, fora spring and a summer, ob 
tbe shores of the Black Sea, I examined the development of about fourteen 
■pecies of Crustacea belonj^ing to very diSerent orders; and among others 
the Eriphia spinitrons, a new epecies ofFalffimon, and a new species of Cran- 
gon> During ttie present year, I continued my investigatiiuis at DauLzic hy 
examining the Pal^mon sijuilU. I hope to be able in a few weeks to present to 
thepuhlictheworkin which an account is given of all my observation! I found, 
In regard to all the above-mentioned Z)«:a;if>(tej, that, at the last period of their 
Uterine life, they possessed just as uiany tentacule — parts of the dentary «p- 
panluB — and bones, as the old individuals of the same species; further, tbat all 
these organs present the same relati ve positions, at least in r^ard to thnrat* 
^chmenl ( and'that all these have the same combination and similar fomu 
as in the old individuals. It is ooly tbe proportions which, in those parti^ 

* It is not Intended that human structure should he thus first learned ; an 
acquaintance with it, obtained in the usual manner, is here presupposed. 

t from " M^iler't AnAio /lir Anatomie, Fhsaalagie, und fVuKatebqfiHeltf 
MmBdn." 1889. 
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.presrait not incnuKiderBble ditleFeucea in the more advaoced embryo and tlie o[d 
individuiL Thus, lor examplen in the £ri|ihia a]j ini iron b, when it is aUiut lo 
,li;ave the e^, the anteiiiiK are in propnrliuii lun^^er, but the claws shorter 
_and muc!h mure slender, tiisn whfu the aiiim,il is grown. Also the tail and 
the eves, eoaaidered us a whole, are formed lung lietbre these cruftocea teav^ 
,tbeegg,aiidaresiniiliirtothe same organs in thefullv grown animal — difiering 
only in [heir proportion!. The e\fs are in propurtion niuch larger, eapeuially 
in the Kiijihia, in which, during the lust half of its iiti-riue iiie, they attain an 
enormous size i but, of the two jirincipal parts which can be distinguished in 
tbeni, it is the outer half or llie real eye that ia particularly remarkable for 
its size ; as to the tail, it consists, in the more advanced embryo, of just as 
.many legiiients as in thegroAU aoiuiBl, and i>< provided with a fan, not odIj 
in the species mentioned as having liing taiU but even in the Kripblo. I 
cannot distinctly slate the number of parts conipusing the fans of the Eriiihia; 
but in the embryo of the I'aleemon aquilU the fan condats of five leaMike 
portions. Wilh regard tu the relations of the dimenaiona, it appears, aa Ca- 
vnlini formerly remarked of another crab, that the tail of the more advanced 
embryo, of the Kriphia apinifrons, is much longer than in the grown animal, 
but still very small, and nearly equally broad, and similarly formed, as in the 
long-tailed Decapodes. 'in the mere advanced embryo of the PaliEmnu and 
Crangon, on the contrary, the tail is comparatively not so Ihick and Hcahy as 
in the full grown crab of the same speciea, hut atill in other respects it is si' 
niila£. The shield also which, in the full grown Individuals, covers the bead 
And the thorax, already exists in the more advanced embryo, and forms on 
each side a projection which probably covers llie gills. I have not, so tar as 
I remember, distinctly seen gilU in any embryo of the animals in quealion — 
probably because theie organs are extremely minute. 

Of the internal parts, 1 have found a heurt quite similar to that of the full 
grown animal in the more advanced embryo of all the above-men tinned Crus- 
tacea j but a liver, a ganglionic chain, and an intestinal canal, 1 have seen 
distinctly, only in the embryo of the Paliemon BquJlla,for it isonly thisembryo 
that can be extracted uninjured from ibe egg ; but atill, on account of their 
small size, I have not been able to examine the parts satistactorily. 

From this description, which, however, is merely to be considered as a rough 
aketch, you may be able to judge (br youraelf if the Oeaapodes inhabiting the 
sea, actually leave the egg in so extremely imperfect a condition as haa been 
represented by Thompson ? I do not wish to spealt of the internal organs, 
for of their development I know too little ( but as to what concerns the ex- 
ternal organi, I must confess that, in my opinim, an Eriphia or a Palsmon 
leaves the egg in a condition not much less im; erfect— that is, in relation to 
its parents — than a bird. For sucli a crustaceuus animal has, with the excep- 
tion of the male parts of generation, just as many external organs; and these 
organs, considered separately, are composed of just as many esaential portions, 
and occur as a whole, and, in their aeparate ports, in the aame relative pasi- 
tians as in the old individual. The form alsocf each part is of such a descrip- 
tion, that in it we can recognise distinctly enough a certain portion of the 
perfect animal. Probably, however, there is no animal formed in an egg, 
whose individual externally observable organs, when it leaves the egg, present 
collectively and separately the same proportions, as they [HisseBs in theii roa.- 
tured condition. 
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Stigfat, or onlj moderatelr great devutioas in the proportions of the Mpt- 
rate extemsl orgitia, Hbe tbose (excluding the ejea) occurring in tbe nevlji 
bora Dtaipodt4, can afford no grounds for our fbnning such bq opinion regud- 
ing them aa that elpmseil by Thompson. In perl'ect apecimens of the AsIm- 
cus Leptodflclvlus, the t«nl«culffi of the male in proportion to the body are at 
least twice as great aa in the female, without our concluding that the temale 
is much less perfect than the male. How completely different, on tbe other 
hand, are the relations of manj lower Crustacea in their perfect and in their 
imperfect condition! All the Impadet, with whose development I am ac- 
quainleit, come into the world with fever bones than thev exhibit in their 
state ofmaturity — the Bopyrus squillarum has three pair less ; the Cgclapa 
have no bones when they come outof Ihecf^g. and some ])Brtsof the dentat^ap- 
paratus are also awanling; the Lepas and Balani resemble their palenls just 
as little as the Cyo/opci do when the; come out of the e^. These are animals 
which we can say with justice and reason enter the world in an extremely im- 
perfect conditioci ; hut, as to the Decapode; so &r aa I have eismined their 
development, I must ileny such an assertion, and of them I can sa; notfali^ 
less than at the end of their existence in the egg thej have exactly the une 
Bipect, and are aa fully developed, as the full.grown individuals. No phy- 
riologisl would moke a similar assertion regarding a newly born bird or quad- 

We certainly remark a considerable difl'erence between the animal when it 
leaves the egg and an old individual, in reference to tbe farm of the yhole 
body ! but this arises from the circumstance of the young one carrying away 
a considerable quantity of yolk from the egg. The yolk fills up a large, per- 
haps the largest, portion of tbe cavities of the body. Hence the greater 
breadth of the thorax in the matured emhryo of tbe Pabemon and the Cran- 
gon i hence the greater thickness of that part of the body in the mnturedem- 
brjo, not merely of the Crustacea, but also of the Eriphia ; hence also the 
circumstance, tbot in all of them the middle portion of the shield, in propor- 
tion to tbe lateral portions, is very much larger, and relatively abo waAt 
thinner, than afterwards when the creature attains its full maturity. But 
birds also take with them from the egg a portion of the yolk, and many of 
them after creeping out have still a very lai^e belly, yet nevertheless no one 
would assert that birds come into the world in a very imperfect condition. 

The stomach and the liver may perhaps be but little developed when thecnb 
leaves the egg, and the organs of generation may perhaps be entirely awant- 
ing; but I cannot believe that Thompson founded his assertion on these or- 
gans ; for I have seen specimens of five or six species of crabs which carried 
eggs; but none of the eg^, so far as I remember, were larger than poppy 
seeds. In newly born young ones of these animals, it would, therefore, have 
been a dttllcult task to investigate the relations of the internal organs men- 
tioned above, and which were partly covered with yolk. 

In conclusion, I must remark, that I have not been able to procure a sight 
of the original paper by Thompson ; and that I have only seen the abstract 
of its more important contents which was published in the Isia. Peihap, 
therefore, much of what I have stated in this letter Is not applicable to the 
memoir in question ; and il may perchance turn out, that, like Don QuixoK.', 
I bare been fighting i^inst u windmill. 
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Descnptum qf several New or Rare Plants which Tiavel 

Flowered in the Neighbourhood of Edinburgh, chiefly in tlie 
Rm/al Botanic Garden. By Dr Gbamam, Prof, of Botany. 

March 10. 1837, 
Begonia platanifolia. 

B. plalanifolia; Truticosa; Mils lubieiiualiter reniformibus, lobatla serru- 
liito-dentifulatis, utrinque h1s|jidiB, subtua purpurascentibus, lubis acu. 
tis ; Btipulis ovatis, ucuLis, rigidia, demum marcescentiibug. 
Begonia pUtanifalia, SohotL—Spmigtl, iSysL Veget. c. p. p. 407- 

DsBCBirTioK Stem erect, robuat, oC rapid growth (la out epecimetia 

from 2J to SJ feet high) rounil, joints slightly avulten, and marked with 
rings from whence the stipu lea felt, slightly spotted, prlabroua, shewing little 
diaposilion to develop branches, unless the top be injured. Ltai^s (H- 
10 inches acrosa the greatest diameter) Bllemate, petlulate, rettiform, 
Dearly equal at the l>ase, iobed, hispid on both sides, dark green above, 
paler and becoming purpliah below, espedaily on the rihs, whith are strong 
and prominent ; lobes acute, contorted, serrula to-denticulate, and in the 
interatices between the teeth crenulate aud ciliated; petioles (3-3 inches 
long) nearly rnund, slightly flattened abore, erect; atipulea opposite, 
Intrafbliaceoua, orate, acute, involute, herbaceous, rigid, marcescent- 
Cymei axillary, on peduncles as iooa as the netiolea, dichatomoua, bearing 
alwaya a flower in the cleft, fully developed only after the leaf from the 
axil of which itepiings drops, branches allghtly hairy, spreading like a fan, 
Mai« JltnntTt (there are no others on the only two specimens which have 
flowered with us) 4-petaloua, nearly white, very large (3 inches acrosa) ; 
petaU very unequal, the tai^r rotundalo-ovate, the smaller spathulato. 
linetir. Stameiu numeroua, connected onlyat the bBae,fltauienta slender, 
connective thick and clavate, anthcr-cella amall, on the outside of the 
connective, and towards its edges. I am much inclined to think that 
this is a difficioua species, and that the male plant only ia in cultivation. 

We received this large and handsome species at Edinburgh from Berlin 
in 1834, but the plants did not grow vigorously, nor flower till the end 
of last year, when our increased accomtnodatiun at the Botanic Gurden 
enabled us to give them greater stove heaL 

dianthtis puntceus. 

C pimiceiu t fruticnsus, diffuaua, glaber; foUoIis altemis, oblungia, aub' 
emar^natia ; racemis pendulia multiflorla; calyce &-dentato; legu. 

CUanthua puniceiis, Soland. MS. in Mus. Britt. — All. Cunniag/iam, in 

Hort. Trans, vol. i. N, S. p, 531. t. 22 — BoU Keg. 1775. 
Bonis punicea, -Dprt'i Gen. Syst. of Gardening, 2. IGD. 
Beecription — Stem shrubby, round. SarJe cracked, hut otherwise amooth. 
Brandies difiiiaed, green, glabrous, slightly angled. Lemea alternate, 
pinnated with an odd leafet; coromon footstalk, round, with slender fur- 
row above, tapering to the apex; pinnse 10-12 pairaj subsesaile, al- 
ternate towards the apex of the leatj subopposite below, largest in 
tbe middle, oblung, auhemarginate, minutely mucronate, opaque green 
and glabrous above, paler and with minute adpressed pubescence be- 
low, edges slightly revolute, middle lib channelled above, prominent 
anil rounded below. Haeanei axillary, pendulous, mony-ilowered ; lower 
flowers expanited firat, floKuose common peduncle and pedicels gieen, and 
slightly pubescent, each pedicel springing from the axil of a amall green 
ovato-fanceolate spreading braclea, and with two subojiposite bracteolx 
in the middle. Catyx campanulute, green, its mouth somewhat oblique, 
VOL. XXII, NO. XI.IV. APillL 1SJ7. R II 



• ', f 

9Tfr Dt <i i*M 'n i r iHi r »i » ji»m,i- - 

■ilh fire lubequal dell old eo-iubulate adpressed te?lh. CaroUa of nearly 
untforoi red, and becsmiog livid in fadins. "f^ry ixaniaaiat, but Uie vhole 
nweme is Icm so th«n it olherwlsc lemilirbe, in consequence of the gn- 
ilukl elongation of Ibe pedirels, being disproportloiialel; grcDter Ihui the 
nchU. by wliicb the whule fonoa a deate and contused ovale idb^s. 
Vexillum OTato-acuminate, reflected from ne»r its bMe, itistttlj striped 
wltb Hhileoearita centre, sociewhsttallDUB at Ihe cla<r. A ta.' about half 
aa tons, Darrow, oblonKO-^ickle-shaptd, M'ith a cailuiie colourless curred 
claw, and a tooth un its uppi^r edge afnearl;' einiilai' texture bul aborter. 
Carina aa lung aa tlie veiillum, nearly colourless on its inside in the 
lower lialf, wonopetalong, with colourlesi undivided claw.and sliort blunt 
tooth on the edge or esi:li side, acuminate, curved forwards. Stanieni 10, 
diadelnboufl, filament colouflesa; anllier^ uniform, oblong, yellow; polieo 
gran ubs minute, golden roloured,8htnlng, round. Piililgveen,a» long as 
the keel, and closely wrapped up in it i germen glabrous, furrowed dong 
its upper edge; style covered with Long simple white balm in aline along 
its upper side, and extending near!; lo its middle ; st^ma amalt. tenni- 
nak, cajntate, Oraki numerou*, ciowded. " The flowers Me succeed, 
cd by bruw uiah-black pedi, -2^ mches long. Healed on a slender atipe, and 
conrex on the upper instead of the lower edge; so that unless attention 
be given Co the manner of growth, it would seem as if the seeds grew to 
the lower instead of the upper edge. They are covered all over with a 
delicate cutlony down, in which tie the small kidney-«haped seeds, of a 
dull yellowiifa.iiirlire colour, mottled with small daik brown blotcbea and 
speckles." — Wort. Trant. I c. 
We received at tbe Botanic Garden, Edinburgh, this very handsome plant 
from Mr Low of Clapton-nursery in IBSa. It baa been cultivated both 
in the open ground and in tbe greenhouse. In the former it lives, hut 
■ m&rtunati-ly diva not thrive, and will never he oroamental, unless per- 
^ lups on a good wall, and well protected in winter. In the latter titua- 
K.-tlon it is moat luxuriant, but has produced no fruit, ll flowered first in 
^ Vebruary 1837, and wilt probably produce a long auccesuon of blossoms. 

Datura guayaquilensis. 

D. ffuagaguileiitU I herbscea; fblHs ovutlt^ subamtl^ ftasi ItneqimBbu*,' 
^tegenlml*, obsolete ^uatls, vtrlnaue glandulaw-pobeacentibiis ; 
corolla InJiindibuliformi, lobis quinque oenttbus hamatis alteniintlbus; 
capsulis muricato-splnosis, pendulis. 
Datun ntayaquilensis, imith, Synopsis PI. fqulnoct. 2. ISI. — SprMg- 
Syrt. Veget. i. 627 — Lmteleur Dabmahampi, in IJkt. dm ScImim lUt 
13. fi>1. 
I>ncupT]o«.^AM)t annuaL Sttm {3 feet bjgh) herbaceous, cnet, nmad, 
unequally dicbotomous, slightly reddenedi densely csmad witk soft 
glandular pubescence of unequal length. Lemf (9 jnchet long, 44 brpad) 
petlolate, ovate, obscurely sinuate, very Unequal at the base, one or two 
of the lower ones only, and those on Che young plant, being g«[ieimlly 
equal, subacute, gUnduloao-pubesceut on bolti awes, blight green above, 
- ' paler below, strongly veined, tbe vrins prominent befaii^ ; petioles 
round, with a groove above, half as long as the leaves. Fbtwrtn in the 
clefts of the stem, erect, peduncled ; peduncle (1 InA long) round, stout, 
- erecft, becoming eemuous ss soon as the Bower fkdea. Co/)" (3 techca 
toD§^ frreen, covered with pubescence similar to that on the leaves, G- 
toothed, the teeth unequi^ acute. CareHa twice as loi^ as the calyx, 
Ainnel'Shaped, with minute glandular pubescence, white in the upper 
hal^oreen in the lower, plicate; tube strongly ribbed ; limb erect, fi- 
lahed^ lobes subacute at the bottom of each af the shallew sinuaea bC' 
tween the lobes a rfb is projected in form of a tooth, green, and hooked 
-iDwdTds. ffanfefitas tonga* the tube; filaments adherent toabout two- 
thirds of the tube,g)abTum; aniher* erect, white; pollen 9eam-c«laured, 
,. panuln mfinite', apbfiical. I'M)! sfcerter than aestancRSiCriaurieMt 
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■tyle Rliform, glabroug 1 atignia spathulalf; germ ea densely murkated, 
seated oa s 5-labed, white, glabrous duk. Fniil nendulaus. 
This species grows abundaolly in uioiat jjLbcm on tne sliore* of the Padfie 
□ear Guayaquil, where it blnlsoras in February and March. It was 
. raised by Dr Neill in bis garden at Canunmills, near Edinburgh, from 
Peruvian seeds sent by Mr Tweedie, and flowered in his stove in Octo- 
ber 1S36. 

"Lapetia hirsula. 

L. tunuta; caule fruticoso, piloso, subteretl; foUit ovaCis, sparsim den- 

tato-aerratis, pilosiusculls. 
Lopezia hirsuta, Jacq. Coll, 6. p. 6. t 15. E i. — Fahi, Enumer. 1. 3. — 

fruid. Enumer. 7 if«tn. et Seh. 1. 3i.—Spreiig. Syst Veget. 1. 16. — 

DC. Prodr. 3. 62. 
Lopezia Meiicaua hlrsutu, VTiUd. Spec PL 1 . I R. 
Lopezia racemosa $ hireuto, Peri. Synops. 1. 4. 
Lopezia pubeacens ? EunA. Synops. 3, 390. 

DsBCBjFTiON, — Stem erect, shrubby, hairy : bark brown, green on the 
twigs. Branches numerous, spreading at right angles to the Btem, de- 
eusstite'1. Leitvei peliolate, ovale or ovato-lanceolale,Dr lively green, with 
alight pubescence, chiefly on the veins below, distantly tooth-serrated, 
towards the flowers rather more entire. Flowers soliiary, asillary, ill 
pseudo-spites towards theextremitieBof the branches, ferfuiio/n longer 
Ulan the petioles, spreading, filiform, pubescent. Calyx segments linear, 
reflected, reddiali-brown, greenish on the outside and at the apei. Pe. 
tail pale, orange-red, brighter and darker towards the middle, spothuUte, 
the outer broader, and somewhat falcate, the inner geniculate. Fertile 
tlamai projectim; from the centre of the flower, shorter than the petaUj 
fllanent dilated^n the lower half, and concave; anther oblung, ckti be- 
low ; barren stamen petal-like, reflected, emarginate, its sides folded for- 
wards, more onnge-cn loured than the petals. Pietil sbarter than the fer- 
tile stamen ; germen green, globular, style clavate ; stigma terminal. 

We received this plant from Berlin in IBSB, under the name of Lopexia 
JnltiesRt, from which, however, it diflers in its very hairy stem. Fear- 
ful of adding unnecessarily to specific names, I have considered it the 
same as the L. iarmia of Juquin ; though its decidedly shrubby stem, 
certainly not annual root, its spathulale, not linear, central petals, and 
its much less hairy leaves than those represented in Jacquln's figure, 
leave me in some doubt as to its identity. It possesses little beautv,and 
will probably retjuire protection in tbegreenhouae, where it flowered with 
us in February 1837. 

TEk L. AJriufa is said to have been introduced into cultivation in Britain, 
In 17ae, and ia called in our catalogues biennial I have not observed it 
In any collection. 



Proceedings of the R(yal Society of Edinburgh. 

1886, December 5. — Sir Thomas M. Brisbane, Bart., Pre- 
ndent, in the Chair- The following Communications wei-e 
read : — 

1 . On an Arrangement of the Planets and Satellites, accord- 
ing to their Distances and Masses. By John Paterson, 
Esq. Schoolmaster of Douglas. 
The Riitbor hns sugffested nn empirical law, which ^cems tii him 
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to regulate the arrangement of the planets and aateltites. Bode 
long ago proposed an empirical law, which be thonght regnlated 
the distances of the planets from the sun ; namely, that their dis- 
tances form a series, increasing by the successive powers of the 
number 2. Mr Paterson has propounded another similar law, in 
regard to their sizes; namely, that throughout the planetary syi- 
tem there is a regular alternating increase and decrease in size, as 
the planets increase in distance from the snn, or the satellites from 
the planets they accompany : that there is a progressive increase 
from the lir«t to the third, a decrease from the third to the fifth, an 
increase, again, from the fifth to the seventh, and again a decrease 
from the seventh to the ninth. He illustrates this snpposed law by 
referring to the respectiye masses of the planets, and of the satel- 
lites of Jnpiter and Saturn ; and he observes, that, in order to bring 
the whole solar system under the Ihw, it is necessary that ttra new 
planets be still discovered between Mars and Jupiter. 

The law thus conceived to exist, is deduced empirically alone; 
no reason is assigned why it onglit to be observed in the constitu- 
tion of the solar system. 

2. Notice regarding the Composition and Properties of cer- 
tain Concrete Juices, resembling Gamboge. By Dr 
Christison. 

This notice is intended as a supplement to the observations read 
last session by the author, on the composition and sources of tlie 
different kinds of Gamboge. It is well linown that Linn sens re- 
ferred gamboge to the Garcinia eambogia, Willd. ; and others have 
supposed that a kind of gamboge is also produced by the Xantho' 
cht/mus piclorius. Both are natives of Ceylon, where, as appears 
from the former investigations of the author, a substance is pro- 
duced almost or absolutely identical with Siam gamboge. It ap- 
peared, however, from the inquiries of Or Graham, read before 
the Society last sessioTi, that this Ceylon gamboge is produced by 
an undescribed species of tree, and not by either of the species 
just mentioned. 

Dr Christison has now been enabled to add to this inreatigaljon 
an account of the composition and properties of the concrete juices 
of the Garcinia eambogia and Xanthochymus pictorivs, which were 
transmitted from Colombo by Mrs Colonel Walker. These con- 
crete juices, which were sent attached to the barks that produced 
them, ditFer from gamboge in having a much paler yellow colour. 



r 



Proceedings of the Royai Society of Edinltirgh. ST! 

and not being at all emulsive. That of the Garnnia cambogia aliio 
differs in not being at all pur||;ative, at least in doses three or four 
times as great as tlie i:astoniary doses of gamboge [ and its colour- 
ing resin possesses only a tenth part of the intensity of the colour 
of true gamboge resin. Farther, both the concrete juices in ques- 
tion differ essentially from gamboge in composition, in so far as both 
contain proportionally less gum, and one of them contains some vo- 
latUe oil. Their composition was found to be as follows : — 
Resin .... (iftO 765 

Arabin .... 14.0 I7.G 

VolBtile oil . . \-2M 0.0 

Accidealal fibre . . S.O f-.9 

I^BS, probablj volatile oil, 3.0 0.0 

100.0 100.0 

TTie author farther announced that Dr Graham Lad been lately 
enabled to determine, with the assistance of Dr Brown, certain 
points which he had left undecided in his paper of the previous ses- 
sion, on the botanical source of true Ceylon gamboge. It now ap- 
pears, that the specimen from which Murray of Gottingen esta- 
blished his Slalagmids gambogioides, and which U still preserved iu 
the Banksian Herbarium, is in reality a patched one, consisting, 
probably, of the XanOtochymas ovalifoliua and of the true plant. 
Dr Graham has therefore felt no hesitation in attaching to Mrs 
Colonel Walker's specimens a new generic name, derived from the 
dehiscence of the anthers, namely, Udtradendroji. He has retained 
the old specific name (7fim£o^'o£r/e«,- and he has been enabled to 
add to the new genus a second species, /f. ellipticiun, found by Or 
Wallich in Sylhet, and supposed by that botanist to be a Gamnia. 
3. Farther account of indications of Changes in the relative 

Levels of the Sea and Land. Ey James Smith, Esq. of 

JordanbiU. 
The new localities in which the author has found alluvial depo- 
sits containing marine remains, occur on both sides uf the river 
Clyde, in Loch Ryan, in the island of Skye, and on the east and 
west coast of Ireland. Near Glasgow, and in the county of Lime- 
rick, sea-shells were found about 80 feet above the level of high 
water. In the vicinity of Dublin the marine deposit was upwards 
of 200 feet above the sea. Mr Smith considers that indications of 
this change of level will he found on every part of the coasts of the 
British islands. The deposit belongs to the newer pliocene of 
Lyell. The shells, of which about seventy different species have 
been collected, agree in general with those now existing in the 



tW Procet£^a aftfu Royal Jiocittt/ ofEdiitburgk. 
Britiah mn*. Tb?rv Br«, )iouev«r. some uf them vrlik-h apptiai lu 
bare becvme extinct, or at leatt are not laiown apon our coiuts. 

December 19- — Dr Hope, Vice-Preeident, in the Cbair. The 
following rommunications were read : — 

1. Observations on Terrestrial Magnetism made in different 
parts of Europe, especially with reference to the jn- 
6iience of Heigiit. By Professor Forbes. 

These obaervatiuns hfiT« referenre chiefly to the intensity of the 
earth's iii8gneti«m, and trere mnde for the most part with Han- 
steea's apparatun, in the poasessioD of the society. 

T^if' fiTit section of the paper refers to the metltotl of making the 
observations, which is nearly that of Professor Hansleen. 

The second referH to tlie corrections applied. These are— 1. fiir 
the rate of tlie clirononieter ; 2. for reduction of the Tibrstions of 
the intensity needles to infinitely entail arcs ; 3. for the effect of tem- 
perature in diminishing the magnetism of the needles, which was 
determined for each by direct experiment ; 4. for changes in the 
earth's magnetism ; 5. for progressive changes in the needle's mag- 
netism, which were considerable for one of the Hantteen MMdM« 
but for the other very small. 

The third section contains tabular views of the results obtained 
from different series of observations, but particularly Irom one ett- 
ries made in the central chain of Alps in 183!2, and another in the 
Pyrenees in 1836. The horizontal intensities at several detacb«d 
points, as Edinburgh, Brussels, and Paris, were also ascertainait 
that at Edinburgh is expressed by .840, Paris being I.OOO, 

In the^rfA section, the results are grouped and analyzed, the 
Alpine series being first taken, and the relations of the intensitiea 
determined with respect to latitude, longitude, and hMgbt. The 
same was done for the Pyrenean observations ; tho result* Ming 
not merely graphically deduced, but actually calculated from ai 
many equations of condition as there were stations, by the method 
of least squares. The following numbers were obtained : — 
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Of Cheae resiUta, these obtmned in the Alp^, and by ne«dle Nu. 1 , 
»re the moat trust- worthy. From the variation due to latitude and 
long'itude, the direction uf the isodynomic lines is eiiiily found. In 
the Alpe, tbey form an angle of about 78° witli th(4 meridivi, to the 
C of north, nearly coincidinf^ with the geological axis of that part 
of lite chain. The results in the Pyrenees are of a more doubtful 
tiharanter, the observationii having been made over a very small 
area of country, and exhibiting some anomalies- They would ap- 
pear to indicate a direction from N. of W. to S. of K, which coin- 
cides with the mineralogicul axis, and does nut agree with Hans- 
teen's map. 

With regard to the effect of height, the author first considers 
the evidence already brought to bear on the aubjeut, which he con- 
siders as almost quite inconclusive, from the imperfect nature of 
the daCd, and the limited extent of the induction. The result at 
which he has arrived as the most probable, from tlie combination of 
nil his experiments is n diminution of ^ ^jf ^th part of the intensity 
for 8000 feet of ascent; a quantity so small, that it can only be ex- 
pected to bo discovered by combining a great many observations. 
The sum of the heights of the stations to which he has carried the 
Hansteea apparatus, amounts to above 160,000 feet, or 30 vertical 
miles. 

In tbeJiJiA and laiA section of his paper, the author quotes his 
obsorvations on magnetic dip, which he has determined (with a 
small instrument) at a considerable number of points ; and by com- 
bining the results in the same manner as before, tie has endeavoured 
to approximate to the position of the lines of eqnal dip in the 
Alps. 

2, Notice respecting a New Reflecting Microscope. By Mr 

Guthrie. 
Mr Guthrie modifies Amici's microscope, by removing altogettier 
the plane speculum, and placing the object to be viewed in the axis 
of the tube. This arrangement is to the microscope what Sir W. 
Herachel's is to the reflecting telescope. In order that the object 
may be properly illuminated, the part of the tube next the mirror 
is wholly removed, and three pillars substituted for it, to one of 
which the stage for the object is attached, and regulated by an ad- 
■ juting screw. 

Some observations v.'e\■^^ made by Dr Martin Bariy on Uni- 
ty of Structure in the Animal Kingdom, 



1887, January 2. — Db Abebckombie, Vice-President, in the 
Chair. The following communications were read : 

1. On Tea Oil. By Robert Xi. Thomson, M.D. 

A apecies of fixeil oil, faoiliarly aaed in China for the aame eco- 
nomical purpoBes for which olive oil \» employed in Enrope. bu 
been aacertained by recent travellers in China to be produced in all 
probability by the tea-piaiit, or another species of the same naturil 
family. The author assigns reasons for believing that it either is, 
or may be, obtained from the seeds of various species of the tw» 
genera Thea and Camellia. It has been hitherto almost unknown 
in Europe. It is when fresh qnite free of emeU, of a pale yellow 
tint, without any sediment when long kept. It resists a cold of 
40° F., but at 39° becomes like an emulsion. Its density is 927. 
It is insoluble in alcohol, sparingly soluble in ether. It bums with 
a remarkably clear white flame. It consists of 75 parts uf elaine, 
and 35 of stearine ; whence the author infers its elementary com- 
position to he, oxygen 9,853, carbon 78.CI9, hydrogen 11.527. 
He is inclined to think that this oil might prove an important ar- 
ticle of commerce in the East, bccaose in its properties it is superior 
to cocoa-nut oil, and the various other oils prevalently used for 
hurniug, or as oleaginous condiments, in Asiatic countries. 

2. Observations on a New Species of British Gurnard, and 

on a New Species of Sole. By Richard Pamell, M.D. 

3. On Aplanatic Telescopes, a posthumous paper by the late 

Archibald 1)1 air, Esq. 

January 16. — Sir Thomas M. Beisbaj^e, President, in the 
Chair. The following CommunicationB were read: 

1. On the Condition of the Earth, as it is first described in 
the Mosaic Account of the Creation. By Mungo 
Ponton, Esq. 

In this paper, the author confined bis attention principally to 
those words of the original, which, in the received translatiou, are 
rendered " without form and void.' He considered that, in a phi- 
lological point of view, the most correct translation is " TUtnesi 
and emptiness,'' or, in the adjective form, " immeasurable and im- 
ponderable.'' 

The bearing of the most recent philosophical discoveries, and of 
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- the opinions of nntural pbilosophers and geologiata, upon the inter- 
pretation of this passage, formed the next subject of inquiry. It 
wsii stated thHt there are three prevailing opiniona in regard to the 
Mosaic account of creation, arising ont of three different riews with 
reject to the period when those strata were formed which con- 
tain organic remains. One opinion is, that thette strata were form- 
ed at a period altogether antecedent to the events described in the 
second and succeeding verses of Genesis. A second opinion is, that 
the strata were formed during the very epoch embraced in the 
Mosaic narrative ; and a third, that they were formed subsequent 
to that epoch. In both of the latter views, the description of the 
state of the earth is considered as applicable to its original condi- 
tion when first created. The anthor seems to lean (o the second 
opinion, and infers that the primitive condition of the earth was 
probably gaseous. 

S. On the Result of Experiments on the Weight, Height, 
and Strength, of above 800 iodividuals. By Professor 
Forbes. 

These experiments were made npon students in the University 
of Edinburgh, chiefly between the ages of 14 and 25, and were in- 
tended to illnstrate the general inquiry as to the law of physical 
development with age, but more particularly to afford data for in- 
stituting compnrisoDs between different nations. Fur this purpose, 
tluroughout these experiments, natives of Scotland, England, and 
Ireland, were distinguished ; and though the numbers belonging to 
the two latter countries were comparatively small, slill the general 
coincidence of results, as to the three elements of weiglit, height, 
and strength, gives some conHdence even in that part of 'the in- 

The weights were expressed in pounds including clothes ; the 
heights in inches, including shoes ; the strength was determined in 
pounds by Regnier's dynamometer. 

All these data for different ^es were expressed by projection 
npon ruled paper, and interpolating curves used to deduce the mean 
results, which were then tabulated. A comparison was instituted 
with M. Quetelct's conclusions, from experiments on a similar class 
of individuals in Belginm. The following deductions were made: 

1. That, in respect of weight, height, and strength, there is a 
general coincidence in the form of the curves with those of M. 
Qoetelet. 

2. In Bribun, the progress towards maturity seems greater in 
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(he eaHiw yean (14 tu 17) tiiaa in Belgium, and slower sfut- 
ward«. Tliii *o<uiifl ninre atroogly indicated in the EDglikh than in 
the Scotcli f urvet. 

3. Tile superior physical development of natives of thii country 
ubuvo the Helena ii very marked. In strength it is greatest (|<fa 
(if tlie whole) : in height leaxt. 

4. So far as the English and Irish curves can be considered u 
correct, they indicate that the English are the kast developed of 
the natives of Britiiin at a given age. the Irish most, the Scotch 
retaining an intermediate pkcc. 

5. The maximum height is barely attained at the age of 25. 

6. All the developioents increase dunng the period of observs- 
tion (14 to S!(i yeara of age), and all increase more slowly as age 
increases. Hence the curves are all convex upwards, (the abscinn 
i)r Jiges being- projected horizontally). 

3. Description of a Single Acliromatic Eje-Glass, Bj- Ed. 
ward Sang, Esq. 



SCIENTIFIC INTELLIGENCE. 

METEOROLOGY. 

1. Sdar Radiation. — Sir John Hrrscliel, in a communication 
to M. Arago, says, that the solar radiation is greater in tropical 
than in temperate countries. Thus, lliat, by means of his act- 
ninonieter, he found the solar radiation at the Cape of Good 
Hope to be 48|°, while in Europe the maximum of the direct 
solar radiation does not exceed QQ^^. 

2. Lunar Hah. — I started one night in December from Port 
Louis to walk across to the military post nt Flacq, and my path 
lay for several miles through a very wild district, along what 
had originally been a. road, but the rapidity of tropical vegeta- 
tion, and a coup de vent, had made it in several parts difficult 
to be recognised, and especially on the night in question, as the 
moon was not high, and the trees, occasionally of magnificent di- 
mensions, spread a deep shade around for several yards. I was 
picking my way along a space rather less inclosed than that 
through which I had already come, endeavouring to keep the 
beaten track, that my boots, already nearly saturated, might im- 
bibe as little as possible of the dew, and listening, because 1 
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could not help it, to the Cicada, which Bent forth a Dot£ tJiu 
scMned to leave no cranny unex^ored, when I was Etanted by 
catching, at a side glance, a briUiaDt halo of light surrounding 
the shadow of my head. I turned quickly round to examine it, 
and found that it proceeded from the moon's light reflected by 
the dew-drops, clustering thickly on every blade of grass. It 
appeared to me singularly interesting. I felt continually dis- 
posed to watch it, and regretted, when I struck into the great 
road, that it and I had parted company. It seemed to me too, 
as I walked along, that I occasionally got a glimpse of a much 
larger and fainter circle, concentric with the other, but this only 
for a few paces, and it appeared to me plainer when not looked 
directly at. Since my return to Kngland, I looked, but looked 
in vain, for this companion of my walk; there wants the clear 
brilliancy of tropic moonlight, and the vast copiousness of dew 
ip this less favoured c\\\aa\e.— Communication. 

8. Connection bet'ween Meteorology and Vegetation. — M. 
Boussingault has addressed a note to the Academic ties Sciences 
of Paris, which is entitled, Comparative examination qft/te Me- 
teorological circumstances under which ovr common grains (the 
Cerealia), Tnrkey-wheat (Maize), and potatoes, vegetate at the 
Equator, and in tlte Temperate Zone. — In this examiuation the 
author has first made investigations into the time which elapses 
between the first springing of the plant and its full maturity. 
He then determined the temperature of the space of time which 
peparates these two extreme epochs of vegetable life. By com- 
paring these data concerning any given plant which is cul- 
tivated both in Europe and America, he arrives at this curious 
result : That the number of days that separates the commence- 
ment of vegetation from its maturity, is more considerable in 
proportion as the mean temperature, under the in6uence of which 
the plant grows, is less; the duration of the vegetation will be 
equal, however different the climate may be, if this temperature 
is identical in the two places ; and it will be shorter or longer 
according as the mean heat of the period of time necessary for 
the accomplishment of the vegetation, is itself greater or less; 
iji other words, the duration of the vegetation appears to be in 
(he inverse ratio of the mean temperatures. So that if you 
piultiply the number of days during which any given plant ve- 
getates in tliese distinct climates, by the mean temperature of 
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the actual period of its vegetatioD, you will obtain number* 
wbich are very nearly equal. This result is not only remarkablf, 
iiiQsmuch as it seems to indicate that, under all climBles, the same 
annual plant receives, in the course of its existence, an equal 
quantity of heat ; but it leads also to a direct practical result in 
enabling us to decide upon the possibility of introducing any 
partiL-ular vegetable into a country, as soon as we know the 
mean temperature of the months there. 

4. Climate of Scandinavia. — Mr Forsell, in his very valuable 
work on the Statistics of Sweden, gives a short but interesting 
view of ils physical characters. Nature, says the Athenseum, 
in many regions holds desjwtic sway, compelling man to re- 
main a savage; even where human industry has broken this 
bondage, and civilization has readied its greatest height, it 
is surprising to what an ei^tcnt the character of the people de- 
rives its peculiar form and complesion, from the natural cir- 
cumstances in which they are placed. The Scandinavian 
peninsula, comprising Sweden and Norway, has an extent of 
665S Swedish (or 292,700 English) square miles, inhabited by 
little more than four millions of people. Of that extent the 
larger share, or 170,240 square miles, belongs to Sweden, the 
remainder to Norway. In the form of its relief, the peninsula 
resembles a huge billow, rising gradually from the east, and 
then, having formed a crest, falling precipitously towards the 
west. The crest and abrupt aspect of the rocky wave, there- 
fore, lie almost wholly in the Norwegian territory. More than 
a third of the peninsula has an elevation exceeding SOOO feet 
above the sea, and 3696 English square miles of its surface are 
above the limits of perpetual snow, but the greater part of this 
snowy region (nearly 3000 square miles) is in Norway. In 
Sweden, on the other hand, one-third of the country has a less 
absolute elevation than 300 feet, while Httle more than a twen- 
tieth part of its surface lies at a height exceeding 3000 feet 
above the sea. Thus Sweden, contrasted with Norway, or con- 
ndered merely in respect to its superficial configuration, seems 
favoured by nature ; but stretching as it does from Lat. d4° N., 
through sixteen degrees of latitude (1100 miles) northwards, far 
within the polar circle, the greater part of the kingdom lies too 
near the confines of perpetual winter. Between North Cape, 
where the winds are so violent that the inhabitants are obliged 
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to eotislruct their humble dwellings in pits dug on purpose, and 
Schonen, or the soiilhernmost district of the peninsula, there b a 
great diversity of climate ; but in the most favoured situations, 
as at Lund in Schonen, the mean temperature of the year does 
not exceed 45° Fahr. ; while at North Cape, on the sea-shore, it 
is at the freezing point ; and at places distant from the ocean, 
as at Enontekis, 150 miles farther south than North Cape, 
and 1470 feet above the sea, the mean temperature of the 
year is four or five degrees below the point of congelation. 
The extreme cold of winter is modified throughout the penin- 
sula by the proximity of the sea and the elevation of the place, 
in each instance, as much as by the latitude. In Stockholm, 
which, owing to its insular situation, enjoys a comparatively 
mild climate, the thermometer frequently descends in winter to 
28° below zero. A hundred miles north of that city (or beyond 
the 60th parallel), the mercury in winter freezes in the tube of 
the thermometer, indicating a degree of cold exceeding — 40°. 
We must altogether pass over the interesting details furnish- 
ed by Forsell, illustrative of the dependence of temperature 
on latitude and elevation, and content ourselves with a hasty 
glance at the zones of vegetation observed in the Scandinavian 
peuinsula. At North Cape, Lat, 71°, potatoes, broccoli, and 
gooseberries, are reared with some difficulty. One degree far- 
ther south, at Allen (70°), a httle barley makes its appearance. 
At Enontekis (C8° 30") the crops barley and bear yield a remu- 
nerating harvest, on an average, once in three years. Rye and 
hemp cannot be successfully cultivated beyond the 66th, nor 
oats beyond the 64lh parallel. This latter is aho the general 
limits of garden cultivation. The cherrj'-tree, alder, and maple, 
cease to ihrive beyond the fi3d, tlie ash and the willow at the 
f)6th, the elm, lime, and oak, at the 61st parallel. The natu- 
ral beech-woods of Sweden do not extend beyond Lat. C7°. Fi- 
nally, the mulberry, the chestnut, and die walnut, arrive at per- 
fection in Schonen (54°), at the southern extremity of the penin- 
sula. On the coasts of Norway, vegetation is less curbed by 
the rigours of winter than in corresponding parallels on the 
shores of the Baltic ; and, accnixJing to Mr Laing, pears, plums, 
and sometimes even chestnuts, ripen in the neighbourhood of 
Molde, 62° 47' north latitude, 
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5. On the Tctnpetalurc oj Greenland. — During the eleven 
vean! M. Miillcr has resided in Greenland, he has only twice 
heard the sound of thunder, which, repeated by the echoes of 
the mountains produced, according to him, a most extraordi- 
nary and unuBiial noise. At Frederikshaab the temperature 
of the only spring which existed in the neighboiirhood, and 
which is about half a mile east from the establishment, is ST" 
Fahr., whilst that of the atmosphere is 41°. This spring, 
which is on all sides surrounded with snow, forms a nearly cir- 
cular basin, from nine to ten feet in circumference, and is about 
two feet deep. The temperature of the Greenland huts, du- 
ring summer, varies from iT to 54° Fahr., according to the 
number of inmates, and as the lamp is lit or otherwise. The 
temperature in the open air was 4S°. The height of one of the 
highest ice-mountains or islands seen by the RcchercJte, was 
found by calculation to be 167 feet : it probably had a double 



6. Sapid Fall of the Barometer during the late vkHertt gale 
on Monday the \^tk February 1837 at Edinburgh. — The fol- 
lowing results seem to be remarkable for this latitude. 
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Thus in the first hour and quarter the barometer fell .27 of 
an inch ; in the next quarter of an hour .06 ; and in two hours 
and three quarters from nine o'clock the fall was .43. The ba- 
rometer observed is about seventy feet above the level of the 
sea by barometric measurement. — A. Connell. 

7. Red-coloured Sea. — On the 12th of March {to the north of 
Cape Pilaris, in South America), precisely at noon, we werenota 
Kttle alarmed by a considerable noise upon deck, and by the order 
immediately to lie-to. Thedirty red colour of the sea had produe- 
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ed the very reaaoDable suspiciob that we were upon a ahonl. How- 
ever, upon sounding, there was no bottom with 130 fathoms. 
From the topmast, the sea appeared, as far as the eye could 
reach, of a dark red colour, and this in a streak, the breadth t^ 
which was estimated at six Enghsh miles, and which here and 
there spread into short side branches. As we sailed slowly 
along, we found that the colour changed into a brilliant purple, 
so thai even the foam, which is always seen at the stern of a 
ship under sail, was of a rose colour. The sight was very strik- 
ing, because this purple stream was marked by a very distinct 
line from the blue waters of the sea ; a circumstance which we 
the more easily observed, because our course lay directly through 
the midst of this streak, which extended from south-east to 
north-west. The water, taken up into a bucket, appeared in- 
deed quite transparent ; but a faint purple tinge was visible 
when a few drops were placed upou a piece of white china, and 
moved rapidly backwards and forwards in the sunshine. A 
moderate magnifying glass proved that these little red dots, 
which, with great attention, could be perceived with the naked 
eye, consisted of infusoria, which were of a spherical form, en- 
tirely destitute of all external organs of motion. Their very 
lively motions were only upward and downward, and always in 
spiral lines. The want of a powerful microscope precluded a 
more minute examination ; and all attempts to preserve some- 
of the animals, by drying a drop of water on paper, failed, as 
ihey seemed to, dissolve away. They were extremely sensible 
to the effect of nitric acid ; for a single drop, mixed iu a glass 
of this animated water, put an end, almost instantaneously, to 
the life of the millions that it contained. We sailed for four 
hours, at a mean rate of six English miles an hour, through 
this streak, which was seven miles broad, before we reached the 
end of it; and its superficies must therefore have been about 
168 English square miles. If we add, that these animals may 
have been equally distributed in the upper stratum of the water, 
to the depth of six feet, we must confess that their numbers in- 
finitely surpassed the conception of the human understanding." 
—Poeppig'a Travels. 

8. Questions respecting the Effects f^ Clrarvitg Land, A 
Letter addressed by the French Minister of Finance to the Se- 
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cretary <^the Academie des SciaKCa in Paris. — Sir,— The Com- 
XBJsaion appointed by the Ordonnancc of the King on the S9th 
of March 1836, to exauuae if there be any grounds to report 
upoD, or modify the terais of the S19th section of the chapter 
concerning forests, so far as it respects the clearing of the woodi 
of private individuals, was occupied in its sederunt of the 1 1th 
of last June, with various particulars referring to statistics, me- 
teorology, and law, upon which it thought that informadoa 
might probably be demanded from the different ministers and 
puhhc officers, as well as from the Priftts and the Academy of 
Sciences. The minute of this sederunt, which is now before 
me, contains the proposal to request from the Academy the 
solution of the following meteorological questions: 1st, Have 
thcrmometrical observations been made in France, or can it be 
otherwise deduced that the temperature has remained constant, 
or, on the contrary, has it varied ? Does the snow remain cuthe, 
• summits of the mountains as long as it was wont to do ? 2d, 
Within the period of historical records, has the time of harvest, 
the ripening of the fruits and that of the vintage, been changed ;. 
has it been in some particular places ? Have the rains become 
less and less abundant ? 3d, Does as much snow fall now as 
there did during tlie last century ? Has there been any de- 
crease of the springs which may be attributed to the clearing 
away of wood ? 4th, Are those cantons which used to be free 
from hail now more exposed to its ravages ? 5th, Has it been, 
observed that the destruction of the forests has made stormft- 
more frequent P tith, Are the floodings of rivers more consi- 
derable and sudden than they used to be previous to the Re- 
volution ? 7th, Is the direction of the prevailing winds altered 
since the clearing of the country, and are they become more 
violent and injurious? 8th, Finally, is the bed of the rivers 
notably elevated 'f And if so, to what extent is the annual ele- 
vation P — I shall be obliged, Sir, if you will have the kindoesa 
to submit these different questions to the examination of the 
Academy, and of its correspondents in the Departments, and 
to acquaint me with the results of the inquiry." This letter 
was sent to a Commission elected for the express purpose, and 
composed of MM. Dulong, Arago, Gay-Lussac, Silvestre, Gi- 
rard, Mirbel, and Cortaz. 
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9- Observations made on the occasion of two Hail-Slorms 
which occurred al Totihtise and Jmizac. The Jbrmcr occurred 
on %lk of July 1834. By Mr Prof. Boiageraud.— The form 
and ihe structure of these hail-stones, says the author, was very 
remarkahle. Alt that I examined, without exception, had an 
interior nucleus. These nuclei were generally roundish, al- 
though I also remarked some which were fiat. Their diameter 
was usually about two-fifths of an inch, though I found some 
equal to threeBftlis. In the majority of those nuclei, the centre 
was occupied by a small opaque white ball, like snow. This 
little ball was sometimes reduced to a white point; to which 
succeeded concentric layers, alternately limpid and translucent. 
When these nuclei were divided into two, and pohshed on a 
plain surface, liaving a temperature superior to the freezing 
point, the section presented the appearance of some polygonal 
agates. It certainly did not appear to me that these layers 
were formed by successive additions of matter, and that it 
was possible to effect their separation : the very reverse ap- 
peared to be the truth— the whole hailstone appeared to be 
formed at a single instant, and I found it quite impossible, not- 
withstanding all my endeavours, to succeed in discovering any 
aatural divisions between these different layers, by which to se- 
parate them. It is quite apparent to me that such divisions do 
not exist, and that the formation of the layers was not conse- 
cutive. By breaking these nuclei with the teeth, the interior 
exhibited a texture which was radiated from the centre quite to 
the external surface. This arrangement, which could also be 
perceived in the entire hailstone, seems also to be opposed to 
the idea of their increase by the successive deposition of layers. 
The snowy layers of the hailstone frequently enclosed minute 
air-bubbles, which were visible to the naked eye : they were of 
different volumes, and sometimes very small and very numerous. 
Some portions formed very minute lamins, and then the hail- 
stones were iridescent. When the air-bubbles were considerable 
in number and size, the hailstone was friable. The exterior of 
the hailstones was very angular ; and many of their acute points 
were eifjht-tenths of an inch long, and some even more than an 
inch. These transparent points were in every respect an inte- 
gral part of the hailstone: it was impossible to break them off 
VOL. XXI[. so. XLIV. — APHtl. 1 H37- c c 
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without rupturing them. Although these ]X}ints were acutei 
and their faces were united by sharp edges, I found it impossi- 
ble to recognise any thing like true crystals. The size of these 
acute {diedred) angles varied upon the same edge, and the num- 
ber of sides on these kinds of pyramids were likewise very 
variable. They melted rapidly by fusion, and the hailstone 
then appeared mammillary ; it even appeared to be irregular- 
ly broken, when, more completely melted, it rested on the 
ground, or on the fragments of stone, on which it disappeared. 
One fact which appeared very remarkable, was the existence of 
small snowy nuclei, about the tenth of an inch in diameter, and 
nmilar to the central portion of the principal hailstone, which were 
encased to some depth in the exterior and transparent part cX 
the hailstone. They seemed to have penetrated into it in the 
same manner that a hot body sinks into any mass on which it 
falls. I succeeded in extracting many of these small white balls, 
which consequently were not very intimately united with the part 
into which they certainly had penetrated. I also remarked some 
hailstones which had two, and even a greater number of nuclei, 
hut there was no kind of division between them, by which they 
might be separated into so many distinct hailstones. The 
hailstones on which these observations were made, were far 
from being hard. They all floated on the surface of water, 
and were consequently specifically lighter. In a very few of 
them I found a greyish powdery matter, which was quite in the 
interior. After all the irregularity which has been pointed out, 
it would not be easy accurately to state the size of these hail- 
stones ; but I can, without any hesitation, state that, after being 
freed of their affinities, the largest were nearly the size of a 
pullet's cgg^ and had the same elongated form. The smallest 
were decidedly spherical, and were about an inch in diameter. 
In falling, their descent was not very rapid, nor was it equally 
so with them all. Their direction was generally very nearly 
from the north ; but it occasionally varied a little, both towards 
the east and the west. The temperature of the external atmo- 
sphere was not under 61° Fahr. during the fall of the hail. The 
maximum of the temperature, from the previous evening, had 
been in the shade, and with a northern exposure 87°, and the 
minimum during the night 64° Fahr. Having collected a con- 
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siderable quantity of these hailstones, they were washed first in 
pure spring water, to remove the soil with which they were 
covered, and then successively, at two difFeretit times, in distilled 
water. By this process, they were reduced to the size of a hazel- 
nut. It waii in the interior of one of those thus treated, that I 
observed the powdery matter above alluded to. After their li- 
quefaction, the water which remained was not perfectly limpid ; 
and next day there was found a very light greyish deposit at 
the bottom of the vessel in which it was contained. This water 
exhibited, with the numerous reagents with which I tried it, all 
the characters of pure water. The sub-acotate of lead alone 
threw down a white precipitate, which a slight excess of acid 
made to disappear. This precipitate did not appear to be owing 
to carbonic acid gas, which would have affected any water with 
lime or barytes in it. I attributed it nither lo some organized 
matter. — The second hail-storm, of which the author speaks, oc- 
curred on the 15th of September of the same year (1834), in 
the district of Jonzac (Cliarante Inferieure). The hailstones, 
of an elongated form, were in general of the size of a large nut, 
and otherwise entirely resembled those examined at Toulouse. 
But in connection with this storm, the author dwells upon an 
attendant and peculiar noise, which was not that of thunder, 
and which was very distinctly heard both before and during the 
descent of the hail. But we shall allow him to speak for him- 
self; — " At six in the evening, a cloud which at first was incon- 
siderable, and which insensibly melted away in the skies, made 
its appearance in the south ; its colour was not deep ; it rose 
very slowly towards the zenith, and appeared at the same time 
to enlarge in all dimensions. It then became very dark. At 
about a quarter after six o'clock, a noise which was the precur- 
sor of the hail began to l)e very distinctly heard ; but it ap- 
peared to me as if the noise proceeded from the surface 
of the earth, and not from the cloud which was now near the 
zenith. For a time 1 even thought it might be proceeding from 
a water-spout, so unconnected did it appear with the cloud it- 
self. The noise increased and somewhat changed its character 
as it approached. There was not the slightest breath of wind 
lo be felt at the surface of the earth, and the alow progress of 
the cloud likewise proves that it was equally calm in the upper 
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regions of the atmosphere. At twenty minutes before seven 
oVlock) I saw the hail begin to fall, and the dull sound which 
had preceded it then ceased. This murmuring noise, which ac- 
companied the stormy cloud , was heard at the distance of about 
SIX miles. I at first thought that it might be attributed entire- 
ly to the JaU — and not at al) to the motiofU-^-of the hailstones 
in the cloud, as the observations made above might induce us 
to think ; but some individuals who were directly ander the 
cloud, near the situation where it appeared to form, and where 
no hail had as yet commenced to fall from it, have assured me 
that they then heard this kind of murmuring noise.^ 

CHEMISTRY. 

10. Researches made on the Bouquet of Wines, by Messrs 
Liebiff and Pelvze, — It has been long suspected that wine con- 
tained a peculiar principle which is the cause of the agreeable 
odour generally known as the bouquet of wines, which principle 
seems hitherto to have eluded all the attempts which have been 
made to detect it. " We have now,^ however, remark the authors 
of this extract, ^* the honour of presenting to the Academy certain 
experiments which we have made on an essential oil, which wa» 
sent us by M. Deleschamps of Paris, and which, from all its pro- 
perties, appears to be the principle so long sought after. This 
substance has an exact resemblance to the essences, and was 
given to us as such ; its odour is completely that of old wine, 
with the exception of its intensity. Its chemical properties re- 
move it from the class of essential oils, and regarding its consti- 
tution it sheds a new light on organic chemistry, in supplying 
the first well established example of the existence of a true ether, 
which is produced in the act of fermentation, and without the aid 
of the chemist. This ether is composed of an atom of sulphuric 
ether, and an atom of a new acid which we propose to designate 
cenanthic acid, and which is formed of C*^ H*^ O*. The con- 
densation of its vapour is that of formic and acetic ethers. The 
oil presents itself under the form of a greasy oil which crystal- 
lizes at 56° Fahr. In its free state it contains one atom of wa- 
ter, which it loses by distillation. By combining it with sul- 
phuric ether, we can easily reproduce omanthic et/ter. We have 
deemc^d it necessary, for the purpose of establishing the compo- 
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t sitkm of one of the most remarkable of these acids, viz. the me- J 

\ iitic acid, to make somii analytic itivestigatiotiB concerning its i 

combination with oxide of silver. We believe that ibis acid may \ 

I be regarded as a hydrous acid, and our experiments on this point 'l 

confirm the views of M. Dulong respecting oxalic acid. The fi 

I meiitate of silver dried in vacuo, by the side of sulphuric acid, I 

contains some hydrogen, whidi it loses only at the temperature I 

of 356° Fahr, under tile form of water, and with change of co- J 

lour. There is not one other salt of silver which exhibits the I 

same result ; all the others are anhydrous. lu this particular 

instance, the formation of water appears to be the consequence of i 

the reduction of the oxid, and not a simple volatilization of wa- \ 

ler which had pre-existed in the salt. According to all known ■ 

I analyses, thcmiliticacid containstbreeatorasof oxygen. Wehave 

reason to think it contains four, and besides two atoms of hydro- { 
gen; and that this hydrogen enters into the constitution of all I 
the melitates except into that of silver heated to 356°, so that j 
this last represents a combination of metallic silver, with llie ra- 
dicle of hydrous acid." I 

I !1. On the Proportions of Nitrogtn in different varieties of ij 

Wheat, hy M. Payen. — The Philomalhic Society of Paris having j 

been consulted by the Agricultural Society of La Marne con- j 

cerning the quality of four kinds of wheat which are cultivated 
in the same manner and on the same lands, M, Payen explained 
to the Society that he had discovered very considerable differen- 
ces in the proportions of the nitrogenious matter, as well as in the 
distribution of that substance in relation to the mass of perisperm 
or the integument of the seed. The maximum of gluten and of 
two other nitrogenious matters in the varieties which were of mo- 
derate hardness, i^ concentrated in the parts which adhere to the 

• integument, or which approach it the most; whilst in the centre of 
the grain the nitrogenious subslances are in the smallest propor- 
tion. The author has also determined the relation between the 
weight of ibe external integument, and that of the mass of the 
grain ; and fitially, he has ascertained that between the most nitro- 

I genious grains, and those which are least so, the proportion of 
nitrogen varies from 0,022 to 0,029. The varieties thus ex- 
perimented upon were the Polish wheat, the March wheat, the 
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wheat de la Triniti and de pays, M. Payen being de^rous of 
investigating if still greater differences could be found in the 
hardest corns, and in those which are the softest, subjected to 
analysis, the wheat of Taganrock, of Odessa, and of Poland, on 
the one hand, and the whitest wheats that are employed in La 
Mennerie of Paris on the other ; and he found that the former 
contained from 0.0^ to 0.031 of nitrogen, whilst the others on- 
ly gave from 0.019 to O.OSO. M. Payen adds, that he means 
to continue these researches on the maxima and minima of nitro- 
gen by procuring samples of the hardest corns of southern coun- 
tries, and the softest that are raised in the northern regions. 

ZOOLOGY. 

12. Influence of Light and Darkness on the Humcm Body, — 
Dr Allen, in his work on the influence of the atmosphere on the 
human frame, adduces, among others, the following examples as 
proofs. He says, that A. Von Humboldt was acquainted with a 
Countess who at sunset invariably lost her voice, and did not 
again recover it till sunrise. Aristotle mentions the case of an 
innkeeper who lost her understanding every evening at sunset, 
but recovered it next day. Baillou relates an account of a fe- 
male who was deprived of her mental powers at sunset, but had 
them restored the following morning. But these examples are 
more connected with the influence of light and darkness than 
with that of the atmosphere. Nothing proves this influence bet- 
ter than an experiment that is often made, and which is easily 
repeated. When an individual has taken too much wine he 
becomes much more conscious of the influence of the wine on his 
brain, and of over- excitement, when the light is removed and he 
is suddenly left in darkness. He is then no longer able to stand, 
and the chair on which he is sitting, or the bed on which he is 
reposing, seems to him to make rapid revoluiions. When he is 
again placed under the influence of light all these phenomena cease. 
In early life, says a German physician, I made a curious experi- 
ment of this kind on myself. At a merry breakfast party, I 
drank a few glasses too many of Malaga wine. It was not till 
about twelve hours afterwards that, when lying in bed I extin- 
guished my candle, the effect of the wine on my brain became 
perceptible. Every thing seemed then to move round me in a 
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circle, beat and feeling ul' unea£:ineBB came on, and 1 found 
it necessary to spring out of my bed. As soon as a light was 
brought every thing became again stationary, and the disagree- 
able sensations vanished. During the whole day, while under 
the influence of light, I had been able to follow my usual avoca- 
tions, without perceiving the slightest symptomsof an unhealthy 
over-excitement. 

13, Ehrenberg on Masses of Polyparia without Animals.— 
"The sponges andalcyons," he remarks, "are not polypiferous 
masses deprived of their polypi, because, at no epoch of their 
growth do ihey shew a siructure which indicates the presence 
of animal bodies ; and, besides, the marine sponges have repro- 
ductive granules, and consequently are true plants. When 
studying, eight months ago, at Berlin, the Sertularia dicholoma 
of the Norihern Ocean (a poiypiferous mass which M. Cavolini 
had never succeeded in preserving alive in vessels filled with 
sea-water), he distinctly observed the death or periodical decaj 
of all the animal corals (corolles), and also the formation of new 
buds after a certain time. The branchy twig was thus then, 
during a certain time (fourteen days to a month), entirely de- 
prived of living animals, allhough it was itself ah\e. This phe- 
nomenon, however, did not exhibit itself except in those twigs 
in which a part of the animals now dead had previously retired 
into the central and hollow part of the stalk. The minute exami- 
nation of this internal part demonstrated to me, that it contained 
many systems of animal bodies, of intestinal canals^ also granular 
masses (were they the male seminal glands.^), and longitudinal 
and transversal muscular threads, endowed with contractility." 
He presumed that the other organs of the bodies of the polypi 
also existed in the mass, though the great difficulty of the exa- 
mination prevented him from making the direct discovery. The 
poiypiferous masses, thus deprived of their living inhabitants, 
who, so to speak, according to Cavolini, hybemate, though they 
Still periodically produce polypi, are not simple animal substances 
individually developing themselves, but animated masses which 
possess as a. whole, and, in their integrity, the sum of the animal 
organs of a complete system, and which completely perish when 
the% come to be altered. It is the same method of reproduc- 
tion, though differing in some slight particulars, as takes place 
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iu the hydropolypi, or id the mutilated limafODs, or eyen is tke 
salamaDders. This singular mutilatioD, this death, affects only 
those parts which are not necessary to the exercbe of life. It is 
the exercise of the functions of the root, where there is an ab> 
sence of all the organs of the roots of plants. 

1 4. On iJie Distinctive Characters between Plaints and Animals. 
— M. Ehrenberg also communicated the following note upon 
the power of division^ as a distinctive character, between equivo- 
cal plants and animals :— ^^ Every animal which can be subject- 
ed to examination is distinguished from every plant by being a 
homogeneous compact ze;AoZ^ of organic systems ; but all animals 
cannot easily be subjected to examination, and hence there are 
forms which still remain doubtful and problematical. The in« 
troduction of solid aliment into internal cavities is a character 
which is very extensively possessed by animals; but all animal 
matters are not perceptible to the eye ; many animals obtain 
their nourishment from substances which are transparent, colour* 
less, and gelatinous, such as happens in the. case of entf»oari» 
and many of the infusorise. Tliere are even fishes which we 
can never discover seizing their prey, although, like others, they 
are possessed of a mouth and intestinal canal. It is for such 
varieties of animal life as these that the naturalist requires an- 
other distinguishing character. I do not know either a plant, 
or any portion of a plant, not even a cell of the cellular tissue, 
which, in growing, divides itself. The development of all plants 
is always made by their lengthening themselves, and by the for- 
mation of a bud. True vegetables do not exhibit in any 
part of their organization the power of spontaneous division 
(dicothomaire) ; whilst, on the contrary, this power is a method 
of reproduction which is common in many beings which very 
conspicuously possess all the characters of animal life. The 
whole class of somatomes (naidina), as also that of corals (an- 
thozoa), of turbinated worms (turbellaria), and of the polygas- 
trica, are distinguished by a generation which proceeds both 
from an egg (ovule) and a bud. Struck with this additional 
character, it occurred to me that I ought to employ it in ascer* 
taining that the great family of the bacillarise, which still re- 
mains doubtful, does not belong to the vegetable world, or 
should not be considered as forming an intermediate scrips ; and 
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starting from ray previous labours relative to the characters of 
animals, to demonstrate that they are not alga? but true animals, 
which ought lo lie arranged near the polygastric infusonse, 
where M. 0. F. Muller had already placed them, an opinion 
which appeared to me to be founded upon the laws of nature, 
to be conformable to those of physiology." 

15. Concerning an African Species of tlte Genua Cania, an 
inhabitant iifthe Sahara Desert, and some of the Valletfs of the 
Atlas. — M. Uodichon supplies some details concerning the form 
and habits of one of the genus Caiiis, «hith lie regards as be- 
longing to the subgenus of foxes (Vulpea), allhotigh tt ex- 
hibits marked differences from the different species which have 
hitherto been described by zoologists. It presents the following 
characters. The cranium is flattened sujieriorly ; the head is 
elongated ; and the anierio-posterior diameter is much longer 
than the transverse diameter ; the ears are placed high as in the 
jackal, and are much longer ; Che neck is slender and long ; and 
the hind quarters Romewhat more elevated than the fore. The 
legs are longer, and the body more slender than in the common 
fox; the coat is fallow coloured in the upper and external por- 
tions, grey on the under and internal parts, whilst the throat, 
lips, and point of the tail are pure white. The animal does not 
exhale any bad smell. He lives in numerous troops, amount- 
ing sometimes to more than fifty individuals, which hunt in 
common, and attack the gazelles, sheep, and calves. This is 
the testimony of the Arabs, though M. Bodichon has never 
himself seen more than six or seven together at a time. They 
are not found in the mountainous districts, nor in that portion 
of tile French possessions which is designated by the name of 
Alger. They are sometimes met with in the plain of Metidja, 
and more frequently behind the first chain of the Atlas range; 
but it is especially in the desert of Sahara that they abound, 
and here they are found in prodigious numbers. In the plains 
they are stronger than the jackals, who cannot approach their 
pack with impunity, whilst in the mountains, on the contrary, 
they yield them the preference, and scrupulously avoid them. 

16. Geographic Distribution of tfte Crustacea. — Mr Milne- 
Edwards has lately communicated to the Fhilomalhic Society 
of Paris, the result of his researches concerning the geographic 
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JUiiribuHon of CruHacea^ which we shall now present to the 
consideration of our readers. According to the views which 
are laid down in the most highly esteemed works on this sub- 
ject, such as those of Fabricius, Latreille, Lamark, Desmarest, 
be, it would appear that a great number of these animals are 
scattered over immense distances on the surface of the globe, 
and inhabit equally our own coasts, and the seas of Am erica, 
as well as the Indian ocean ; but an attentive examination of 
the Crustacea which are brought from these distant localities, 
and which hitherto have been regarded as identical species, has 
convinced M. M. Edwards that the habitat of these animals is 
much more circumscribed than has been generally imagined. He 
has determined, that with the exception of some of the Crustacea 
of the wide sea, which for the most part repose on floating fuci, 
or live as parasites upon fish, all the American species are dis- 
tinct from those of the European seas, and that these again are 
all different from those of the Indian ocean. ^^ So far as the 
Crustacea are concerned, remarks M. Edward, many zoological 
regions exist, having each a particular population which is partly 
composed of organic types, whose analogues are not found else^ 
where, and another part consists of the representatives of species 
which also exist in other regions. Thus our river crawfish does not 
exist in America, but is there replaced by a neighbouring species 
of the same genus ; Southern Africa possesses a third species of 
the same animal,.and this organic type is also found in New Hol- 
land, but with distinct specific characters. Results altogether 
analogous are presented by the Palemon, Langoustes, Pa- 
gures, Lupees, &c. M. Edwards also remarked that each of 
these great regions is the head-quarters, so to speak, of certain 
organic types, some representatives of which, however, are 
found in other seas. Thus the portu7ii properly so called be- 
longing almost exclusively to the seas of Europe ; though 
some have been found even on the coasts of New Holland ; and 
in the seas of Asia and America these Crustacea are to a certain 
extent replaced by the Tkalamites and the Lupees, These great 
regions, which are completely distinct from each other, are 
nevertheless in close proximity : thus the northern coasts of Af- 
rica belong to the European region, whilst the Red Sea consti- 
tutes a portion of the region of the Indian ocean. Finally, each 
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of these regions is subdivided into zoological provinces which 
are characterized by the existence of peculiar species. M. 
Milne-Ed wards terminates his communication by announcing 
that he hopes speedily lo finish the work he has undertaken up- 
on this subject ; and that he is at the same time occupied with 
analogous researches relating to the geographic distribution of 
polypi. His observations on this latter subject lead him not less 
to believe that there is also a very general misconception regard- 
ing these animals, in admitting that identical species are equally 
spread in the waters of the two hemispheres; and his results, 
though far from complete, demonstrate a tendency to an ar- 
rangement altogether analogous to what is exhibited by the 
Crustacea. 

PHysiOLOGV. 

17. Experiments vpim the Mechanism of the Motion or- Beat 
of Jrtcries, by M. Flourens. — The question concerning the 
movement of the arteries naturally divides itself into two in- 
quiries, the former of which relates to the cause which pro- 
duces this movement, and the latter to the mode in which 
it operates. M. Flourens deems it best to canvass these ques- 
tions separately, and commences with the one which refers to 
the cause of the movement. As is generally known, the cause 
which Galen assigned was " a pulse-giving power," which was 
derived from the heart, and possessed by the coats of the ar- 
teries ; but the author demonstrates, that the experiment upon 
which Galen grounded this hypothesis is incorrect, and that 
consequently his pretended pulse-giving power is only an empty 
name. He then shows, by means of experiments he has per- 
formed upon dogs and rabbits, that the true cause, a physi- 
cal one, — the immediate and direct cause of the movement 
of the arteries is the impelling power of the blood, forced for- 
ward by the contractions of the ventricles of the heart, — a power 
which had long ago been recognised and demonstrated by Har- 
vey. As to the question regarding the mode in which the ar- 
teries move, the author remarks, that it is by no means so simple 
as that which relates to the physical cause of the motion. He 
observes, " This important question, taken as a whole, has ap- 
peared to me lo be nothing mcfc than the cNperimental deter- 
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miiiation of the diiFerent elements which concur in effecting the 
whole nioTenient of the artery, such as the dilatation, Iocchuo- 
tion, &C. and consequently I have made it my first object to 
ascertain the number and the nature of these elements. 1st, 
The dilatation qf Arteries, — He then addresses himself to the de- 
termination of the point, If an artery alternately dilates and 
contracts during its motion ? He holds that the experiments 
which are detailed in the memoir prove this double movement ; 
whence the author concludes that dilatation is an attendant |die- 
nomenon, and one of the elements in the movements of the ar^ 
tery. 2d, The locomotion qf the Artery,^^A& the result of his 
experiments, the author moreover holds that the locomotive 
movement of arteries strengthens, elevates, straightens, abases, 
changes, and effaces the curves of arteries ; and hence he in- 
fers that this locomotive movement is a second element in the 
movement of the artery. Sd, The throb and elongation qf the 
Artery^ To these movements of dilatation and locomotion M. 
Plourens has observed that there is added a shock or jerking mo- 
lion, which, by turns, carries the vessel from behind forwards, and 
from before backwards, and this is the third element of the total 
movement or beat of the artery. <^ These, then, he continues, 
the dilatation, the locomotion, and the shock,' are the three 
primitive, constituent, and true elements of the whole move- 
ments of the artery, as demonstrated by experiment. And 
when, in physiology, we have, on the one hand, the constitu- 
ent elements of a phenomenon, and, on the other, the organ 
which executes this phenomenon, all that we (;an moreover do, 
is to connect the elements of the phenomenon with the physical 
qualities of the organ. Now, the physical quality which is the 
most essential one of the arteries, in connection with the point 
under review, is undoubtedly their elasticity. As a result of 
this elasticity the artery can be distended in capacity, hence its 
dilatation ; likewise in length, whence its elongation and throb ; 
it can also be bent, straightened, displaced, &c., and hence its 
locomolioTv ; and if we moreover remark, that in all these cases 
it returns to its previous state, and by its own inherent power, 
we have the whole variety of these motions reversed and alter- 
nated ; and from all these together proceeds the total move, 
ment or the beat of the artery. The beat then, or total move- 
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meat of the artery is a one, though complex, phenomenon, a 
movement which resuUs from ail those which are derived from 
its elasticity, and more particularly from its dilatation, its lo- 
comotion and elongation. As lo the strength or impulse of 
the artery, it depends either on the dilatation alone, or on the 
dilatation complicated with the effort of the blood against the 
parietes of the vessel which are at the time depressed by the 
finger which is imposed on it. According to Galen and liar- 
vey, the pulse, that is to say the stroke which is felt by the 
finger which is apphed to the artery which beats, is the shock 
produced by the dilated parietes of the artery. According to 
Weibrecht, the pulse is the result of the shock produced by the 
whole displaced artery, and nut solely by the dilatation of its 
parietes. And, according to Arthaud, who denies there is any 
dilatation, and who nevertheless discovers the pulse in the arte- 
ries themselves, which, according to him, have no locomotion, 
the pulse is the simple efftct of the impetus of the blood against 
the parietes of the artery, which is at the moment depressed by 
the effort of the finger. After all that has been said, it will be 
seen, that in those arteries whose course is straight, and whose 
locomotion is but small, the putse is produced chiefly by the di- 
latation; that in arteries which are tortuous, and whose loco- 
motion is great, the pulse is produced chiefly by that locomo- 
tion ; and, finally, that when the finger does not merely touch 
the artery, or rather is merely touched by it, but presses upon 
and depresses it, the pulse is chiefly owing to the impetus of the 
blood in its parietes. Upon the whole, the pulse is nothing 
mure than the beat felt by the finger; and is composed of all 
the elements, and all the circumstances which compose or in- 
fluence, or complicate that beat. 

GEOLOGY AKD MINEItALOCV. 

18. Reduciiofi of Silver, Lead, and Copper. — M, Becqiierel, 
on presenting some electro-chemical apparatus to the Academie 
Boyale des Sciences of Paris, by the aid of which he had been 
able to effect the immediate reduction of silver, lead, and cop- 
per, stated that, without the inttrvenlion of mercury, by con- 
structing an electro-chemical apparatus with iron, a saturated 
solution of common salt, and an ore of silver, properly prepared. 
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luded, in page 83 of the last number of this Journal, in refe- 
rence to a paper by M. Becquerel, in the third part of the 
^' Scientific Memoirs,^ to the communications of Mr Fox and 
Mr Crosse, at the Bristol Meeting of the British Association 
relative to the production of artificial crystals by voltaic action. 
We are now enabled, by the kindness of Mr Fox, in sending 
P3)ecimens of the altered ores for examination, to give a more 
exact account of the results of his experiments than we could 
otherwise have done. Mr Fox^s own statement is as follows; 
— " The experiment referred to was performed in the follow- 
ing manner : — An earthenware trough was divided by a parti- 
tion of moistened clay into cells, into one of which was put a 
piece of the yellow sulphuret of copper, the cell being filled 
with a solution of the sulphate of copper, and into the other a 
piece of zinc, and the cell filled with water^ either pure or slight^ 
Jy acidulated by sulphuric acid. The zinc was then connected 
with the cppper-<)re by means of a copper wire pesdngpver the 
,wall of day. This simple voltaic arrangement sopn rendered 
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iht; surface of t!ie copper-ore highly iridescent, then puqiie, 
and in the course of a few days grey, the grey crust being 
covered with metallic copper, deposited in brilliant crystals, 
and with a slightly greenish soluble salt. This crust resembled 
grey sulphuret of copper, and increased in thickness after 
the operation had been continued several weeks." The crust 
on the specimens received from Mr Fox was thin, and the 
quantity so small, that an exact analysis of it could not be 
made. But the result of the examination to which it was sub- 
jected, approached so nearly to that of the Cornish sulphuret 
Bs to warrant the conclusion of its being the same chemical 
compound. The soluble salt was found to be a sulphate of 
copper and iron, which accounts for the iron that the yellow 
copper-ore had lost during its conversion into sulphuret. Mr 
Fox considers that, assuming the grey crust to be the sulphu- 
ret of copper, as it turns out to be, those results explain why 
metallic copper occurs in our mines in contact with grey and 
black copper-ore, and not with the yellow sulphuret of that 
metal, and likewise why the former is generally found nearer 
the surface than the latter, and also near cross courses, and in 
tdtuations where it is most exposed to tiie action of water, the 
expelled ferruginous matter being indicated by the " gossan." 
This usually consists of quartz as well as iron-ochre, &c., and 
it abounds in copper veins, but not in those of tin. — Phil. Mag. 
Bd series, fio. 60, p. 171. 

20. Jamesonile from Estremailura, analysed by Count F. 
Sckq^^lsrk. — The specimens analyzed were readily cleavable 
in a direction perpendicular to the axis of the crystals, and 
with some difficulty in several directions parallel to the axes of 
the crystals ; Lustre metallic ; Colour dark lead-grey ; Streak 
blackish-grey ; Hardness a little greater than that of rock-salt. 
Specific gravity — 5.616 at 19° cent. Lead 39 971, Anti- 
mony S2.616, Sulphur 21-785, Iron 3.627, Bismuth 1.055, Zinc 
0.121 ; = 99.475.— PAii. Mag. 3d series. No. 60. p. 237. 

SI. On the Fossil Bones of' the Tertiary Formation of Simiyrre, 
Sansan, 4"C. in the department of Gers, and on the recent dis- 
covery of a Jaw of a Fossil Monkey. — An extremely interesting 
accumulation of Jbssil bones was discovered about two yeara ago 
by M. Lartet in the department iif Gers, in the south-west of 
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France. Very lately, new and more extensive researches have 
been carried on by the same gentleman ; and the results already 
obtuned possess a high degree of importance for the science of 
Paleontology. Farther disc6veries may still be anticipated, for, 
at the suggestion of Messrs Arago, Blainville, and other distin- 
guished members of the French Academy of Sciences, assistance 
has been offered by the Academy to enable M. Lartet to prose- 
cute his investigations. The fossil bones, which belong to no 
less than thirty species of mammiferous animals, have been 
chiefly found in two deposits, viz. in the sands and sandstone of 
the upper tertiary formation of Simorre, Toumon, Lombez, 
&c., and in the lacustrine deposit of Sansan. The remains ob- 
tained from these two deposits form two groups, difiering mate- 
rially from each other. In the Simorre deposit there have been 
found two species of Dinotherium, probably similar to the spe- 
cies determined by M . Eaup under the names D. giganteum and 
D. secundarium ; several species of Mastodon, amounting pro- 
bably to five in number, and of which one is new ; three species 
of rhinoceros ; a small Pachydermatous animal ; a small deer; 
and, finally, a large ruminating animal, which must have mea- 
sured six feet in height to the shoulder. We must give a some- 
what more detailed account of the other group of remains, or 
that occurring at Sansan, The Dinotherium does not occur ; 
mastodons are rare ; rhinoceroses are found abundantly, but not 
of the same species as at Simorre. The rhinoceroses of Sansan 
belong to three species, and would seem to have had no horns. 
One Palseotherium occurs, and is larger than the P. medium of 
Montmartrc, resembling rather the P. aurelianense. The extre- 
mities of this palaeotherium are very like those of the horse. 
With this animal there lived a large anoplotherium, not inferior 
in size to our rhinoceros. There are also remains of another 
small Pachydermatous animal, whose molar teeth approach some- 
what in form those of the anthracotherium. Bones of rumi- 
nating animals alxjund at Sansan, and belong to three species of 
deer, an antelope, and another very small species. M. Lartet 
has also found in the same deposit a gigantic carnivorous ani- 
mal, a true dog, a large cat, and an animal like a weasel, a small 
hare, and a^very large Edentate quadruped. But the most im- 
portant of M loirtet^s discoveries was that of a jaw, of which 
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the fotlowiiig is a description : — It presented 4 incisor teetli, S 
canine, 4 false molars, and 6 true molar teeth ; in all, 16 teeth 
in a continuout aeries ; that is, tfte deniaryjbrm'tila of man, and 
tifsome monkeys. The incisors differ little from those of man. 
They are a little more inclined anteriorly, thus resembling more 
the arrangement in the monkey tribe. The canine teeth are 
sharp and prominent, less so, however, than in most of the quad- 
riimana. Tiie first false molar tooth has only one strong tuber- 
cle ; in man it has two. The second false molar has two tu- 
bercles as in man. The three true molars are equally similar 
to those in inan except the last, which extends a little farther 
from before backwards. These molars are, like those of man, 
divided into four tubercles by two furrows, which cross at right 
angles in the middle of the tooth. In their state of detrition, 
one would believe that he was looking at the molars of a man of 
forty years of age, reduced to about half their natural size. This 
jaw, and the phalange which seems to belong to it, were found 
at Sansan in a layer of marl, which is covered by a regular bed 
of compact limestone, and they were mixed in a confused man- 
ner with bones of various species of deer, of the Anoplotherium, 
the Palffiotherium, Sic. Here, then, we have an example of a 
mammiferous animal of the monkey tribe, which, judging from 
the jaw, must have been about three feet in height, contempo- 
raneous with the Fala^otherium, Anoplotherium, and other ex- 
tinct genera that have long been regarded as the oldest mammi- 
ferous inhabitants of our continents. 

22. New Expression Jhr determining tfte various circumstan- 
cea connected with the Dip, ^c. of Stratified Roclcs. — Dr Ander- 
son of Perth communicates the following new expression, which 
he has deduced for determining the various circumstances con- 
nected with the dip, &c, of stratified rocks. Let A and B be 
two stations, whose difference of level is denoted by h, positive 
when B is above A, and negative when otherwise; and Jet d 
represent the horizontal distance between them. Also let D de- 
note the angle of the dip of the stratum observed at A ; I the 
horizontal angle formed by the plane of the dip, and a vertical 
plane passing through A and B ; and lastly, let E denote the 
angle of elevation of B with respect to A, when that angle can 
be measurfd by the two stations being visible from each oilier. 

VOL, XXII. KO, XLIV. APKIL 1837. B *. 
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Then if H denote ihe vertical line from B to the plaoe of the 

■tratum pvaaing through A, we have 

H = A + (i (tan D. cos I) ; 
or U=:d (cot E + Mn D. cos I), . . (1.) 
If ( denote the perpendicular thickness of a bed of the same 
stratified rock, so that the parallel plains paswng through Aand 
B are on the opposite sides of the seam, or stratum ; then 
/ = H cos D = (/ (cos D cot E + tan D cos I) 
or t=:d (cos D cot E + sin D cos I). . . (2) 
When I = o, that is, when A and B are in the same plana of 
a face of the stratum, the formula (S) may be expressed enyre- 
]y in circular functions, and becomes 

— cot E cos D = sin D cos I 
or — cot E = tan D. cos I . . . (3) 
This expression may be applied to determine whether two 
points, in a diBJoined stratifled rock, of the same character, bfr 
long to [he same layer of the bed, when these points are separat* 
ed by an extensive ravine or valley. The expression (1) may 
be of considerable use to miners and practical engineers. 

23. Analysis of' Steatite and AigalmatolUe. — Mr Lychnell 
communicates in Poggendorf s Journal, B. xxxviii. the following 
analyfiis of steatite or soap-stone. I. From Caunegou : Silica, 
66.70 ; magnesia, 34.23 ; oxide of iron, 2.4 1 ; =99.34. 1 1. From 
Sala: Silica, 63.13; magnesia, 34.30; oxide of iron, S.27; 
= 99.70. III. Frrnn Scotland: Silica, 64.53; magnesia, 87.70; 
oxide of iron, 6,85 = 99.08. IV. From China : Silica, 66.S3 ; 
magnesia, S3.42 ; oxide of iron, a trace; = 99 98. V. From Bay- 
reut/i : Silica, 65.64 ; magnesia, 30.80 ; oxide of iron, 3.61 ; 
= 100.05. Mr Lychuell also communicates the following analysis 
of algalmatolite : Silica, 72.10; alumina, S4.54; oxide of iron. 
S.85 ; trace of magnesia. 

24. Analysis of Radiated Zinc-Blende. — Mr Lowe, in Pog- 
gendorf, ^ves the following analysis of radiated blende : Sul- 
phur, 32.75 ; cadmium, 1.78 ; iron, S.20 ; zinc, 62.62 ;= 99.35. 

25. Analysis of Plagionite.—'LeaA, 40.98: antimony, 37.53 ; 
sulphur, 21.19 ; = 100.00. It results from this analysis that the 
plagionite is a peculiar dieniical compound.^A'udema^cA in 
Pog^ndorf, B. sxxvii. 



( m ) 

Lilt of Patent9 grmUed in Scotland from nth December 1886 
to i^k March ISdl. 

!■ To Jam£9 EI.NATHAN SsiiTH, of Liverpool, in Ihe county of Ltncai- 
ter, merchant, in consequence nf a cimimunicatiun made to hiiu lij' a certaia 
fbrelf^er resiilinff abroiid, fbr an invention of " certain improvementB oil 
railvaya, and on locomotive carriageu to work on such railwnj'g." — Sealed at 
Edinburgh I7th December 11136, 

9. To Damel CHiWHKBfl, of Catey Street, Lincoln's Inn, water-closel 
manufacturer, and Joseph Hai.l, plumber, of Margaret Street, Caveadiah 
Square, iKith In the county of Mludleaex, fur an invention of '' an improve- 
ment in pumps. ■■_17th Deceinber 1836, 

3. To Gedbog Guvhne, of Holborn, in the county of Middlesex, genlle- 
rii«n, and Jahb» Youmg, of Britlflane, in the sains county, brewer, foe an 
invention of " ininruvomenta in the manufacture of suitars." — I7lh Decem- 
ber 1830. 

4. To JoHH Burks Smith, of Salford, in the county of Lancaster, cot- 
ton,spin[jer, for an invention of " certain improveraenta in the machinery for 
roving, spinning, and twisting cotton, and other fibrous substances.'' — 24th 
December 18»(>. 

6. To JouK RoBEBTs, of PiestoUe, in thepariBli of Preawick, and county 
of Lancaster, calico-printer, for an invenlionof'' certain improvements in the 
art ol block |)rinting." — 28th December 1835, 

e. To WiLLiAH Neale Claf, of West Bromwich, in ttie county of Staf- 
ford, manufacturing rheniiBt, lor an invention of " improvements in the ma- 
nufccture ofsulphate of aoda."_2Hth December 1836. 

7- To Jahes White, of Lambeth, in the county of Surrey, engineer, for 
an invention of certain improvements on railways." — 3l9t December 1836. 

8. To Bahoh Hensy he Bode, Major-General in the Kusaian Sa-rice, 
of the EdgewBre Road, in the countro^Middleiiei, for an invention of" im- 
provements in capstan s."— 31st December 1B36- 

9. To William Shabpb, of the city of Glasgow, in North Britain, mer- 
chant, for an invention of" acertain improvement in the treatment of cotton 
wool in preparation for manufacturing the same into yarn and thread." — 4th 
January IBS?. 

IQ. To William Cooper, glass merchant and stained^lass manufacturer, 
of Picardy Place, in the city of Edinburgh, in Scotknd, for an invention uf 
" an Impritved method of executing ornamenta, devices, colours, or stains, on 
gUss.''~l2th January 1837. 

II. To Ha HER Stahhfeld, of Leeds, in the county of VorV, merchant, in 
conaenuence of a communication received by him trom Chbisiian William 
ScBONHEita, of Schneeberg, in the kingdom of Sasony, for an invention of 
"certain improvements in machinery for weaving, one of which improve- 
ments is applicable to other purposes.' — 13tb January 1837. 

13. To Thomas Vaux, of Woodford Bridge, in the parish of Woodford, In 
the county of Essex, land-surveyor, for an invention of "■' a certain mode of 
constructing and applying a revolving hurow for agricultural purposes." — 
14th January 1837. 

13. To CnABLEB TuoRNToN CoATHUPE, of Wiaxall, in the county of 
Somerset, glass-manufacturer, for an invention of " certain iinprovementsin 
the manufacture of certain descriptions of glass." — 18th January 1B37. 

14. To JoHH BuTHvEN, of Edinburgli, for an invention of ■' an improve- 
ment in the formation of rails or rods tor making railways, and In the me- 
thod! of filing or joining them." — SOih January 1837. 

16. To George Goodlet, of Leilh, in the county of Edlnbui^h, mer- 
chant, for an invention of " a new and improved nioae of distilling spirits 
from wash and other articles, also applicable to general purposes of rectify, 
lug, boiling, and evaporating, or concentrating. — 25th January 1837. 

16. To Chableb WaEATSTOKE, of Conduit Street, in the county of Mid. 
dlesex, muiical.inst rumen t manufacturer, and John GaKEB, nC&'i'no^B^ia.^e., 
in th^ same county, musical-inalrument manutaAutet, ^ot ao.\tiNco.'C\.'i\\ «X 
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•* a new method or methodi of ftrming rniukel InitniiiiciiU in wlildi eonti« 
niHiuf MNUide an prodneed ftom lUdmii wim^ or tpABgi^^-'-M^ Jwmu^ 

18S7. 

17. ToPsTX&SrsxcstofHcnfjStraetyOomniercielRoidfintlieooimtjr 

of mddieeezy chemttt, Ibr an ioTentlon of** oertain i mp royemento in tkt na- 
nufiicture of Praarian Uuaii pnnriate of potaJi, and piMter of Ikria.**-*10th 

Fcbni^l8S7. 

18. l>>MiunBsBmT, ofthepOeefbrTitfn^ti-ClNaieeiy'IjBH^intlia 
county of Middlesex patent agent and m a rinmieil dialb i n i n, <n tmmmfmmm 
of a communioation mm a forapier rtoiding abraadt of **an Impiu ee d WMI^ 
ntus for toneQrlnii^ iNiUnft and roeitlng>egeCabla anManeei^ vhl^ wkk 
otrtaln modiflcatione and aSditioiMa is alao appkeble to tiie oti^isntioB and' 
concentration of mccharlne Jukwand other uqotdi.*.^! 5th Fmnarf 107* * 

19. To JoHV OsMMSLL, of Stockw^ Stieet, in the city of OhMfoVy and 
county of Jjomxkf merchant , ftr ah invention of ^ certain Impravnniente ia 
■team or otiier boats or vemdi which ara'partfy applicable to otlMr pui'pu ss fc* 
—16th February 1897* 

10. To Mosxs F00LX9 of the ?^tei|t Ofllce, Uncoln's Im^ in flie coanl;y 
of Middlesex, gentleman, in consequence of a oomipnnlcation made to him ly 
a cert^n foreigner veskBng abroad, Hk an invention of *< imntov enie ttts fr 
anchoTi^ and in IHction.rollen to hcflitate tiie lowering and nusii^ anch end- 
other anchors, which ftiction-roUers are appUcafale to wbn puiyseis *— HWhi 
February 1897* 

•11. To Jambs Cooa^ of BirminghanH in the oounty ef Warwiei^ fsmmt 
nuiSMiturer, Ibr an invention of ** miprovements in gss^brnnenb^'-'ad PcIk' 
rusry 18S7. 

n. To FxAxoots BX Cavscb^ of Fwcy ptieet, Bcdfittd Squsie^ in tht 
county of Middlesex, nrflitaiy-englncerto the Klupof BavariiyfbvaalnvM^ 
tion of*' fawprovementsin lyparatusoraaicirfBeiy fa www l liqgof vs sss h >ftr 
ndflingwater, and fsr various other pinposeft'*—14th February .1887- 

H. To JoBV Isaac Hawkivs, of Cbue Cottsge, Hampstead Bbad, dvil- 
engineer, in consequence of a communiestien niMo to linn by a certain fi>-' 
refgner residing abroad, for an inTcntinn of ^certain improvements in tlie 
application of the products of combustion in generating and in aiding of steam 
for giving motion to steam^ngines.*' — 4tb March 1837* 

24. To William Wbigbt, of Salford, in the county of Lancaster, ma* 
chine-maker, for an invention of ** certain improvements in twisting machi- 
nery used in the preparation, spinning or twisting of cotton, flax, suk, wool, 
bemp, and other fibrous substances.**— 6th March 1837. 

25. To Peter Ascakius Tealdi, formerly of Moindoir, in Piedmont, 
but now residing in Manchester, in the county of Lancaster, merchant, in 
consequence df a communication made to him by a certain foreigner reMcUng 
abroad, for an invention of '* a new extract or vegetable acid, obtained firom 
substances not hitherto used for that purpose, which may be employed in va- 
rious processes of manufacture, and in cuUnarv or other useful purposes, to- 
gether with the process of obtaining the same.* — 6th March 1837' 

26. To John Burks Smith, or Salford, in the county of Lancaster, spin- 
ner, and John Smith, of Halifax, In t^e county of York, dyer, for an inven- 
tion of " a certain method or methods of tentering, stretching, or keeping out 
cloth to its width (made either of cotton, silk, wool, or any other fibrous sub- 
stances) by machinery." — 6tb March 1837. 

27* To Edmund Shaw, of Fenchurcb Street, in the city of London, sta- 
tioner, in consequence of a communication made to him by a certain fbreign- 
er, residing abroad, for an invention *< of an improvement in the manu&cture 
of paper."— 8th March 1837. 

28. To John Shaw, of Rish worth, in the parish of Halifax, in the oounty 
of York, book-keeper, for an invention of '^ improved machinery in preparing 
wool, and also in preparing the waste of cotton wool for spinning.* — 9tn 
March 1837. 

29. To George Bertie Pater sov, of Peacock Street, in the parish of 
St Mary, Newitigton, in tlie county of Surrev, engineer, for an invention of 
*' certain improvements in the construction of meters, or apparatus for mea- 
suring gas or li^uid?,".-.14th March 1837^ 
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Geography, botanicul cuntributioos to the, of Southern Europe, 

304. 
Goniometer, account of an improvement In the construction of 

Wollaston's, 213. 
Goring, C. R., Kstj. and Andrew Pritcbard, Esq. notice of their 

work, entitled Micographia, 205. 
Graham, Dr, hia description of several new or rare plants which 

have lately flowered in the neighbourhood of Edinburgh, 373. 
Greenland, on the temperature of, 386. 

Guthrie, Mr H, his notice of a new reflecting microscope, 379. 
Halo, Lunar, 382. 
Henwood, W. J., Esq. on the phenomenn of metalliferons veins, 

112— on the electric currents observed in some metalliferons 

veins, 270. 
Hoff, K. E. A. Von, on the origin of meteoric stones, S85. 
Humboldt, Baron de, report upon a letter addressed by, to bis Royal 

Highness the President of the Royal Society, London, 316. 
Iceland, on the mineral springs of, 90, 220, 
Infusoria, observations regarding fossil, 64, 183. 
Instruments, meteorological, account of »ome, 313. 
Jameson, It., E^q. on the natural statistics of the island of Cerigo, 

and its dependencies, 62. 
Jamesonite, analysis of, from Estremadnra, 403. 
Juices, concrete, notice regarding the composition and properties 

of certain, resembling gamboge, 376. 
Kinfauns meteorological table for 1836, 370. 
Land, dealing, qnetitioiis respecting the effects of, 387. 
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Light and dArkneBS, influence of, on tlie humnn body, 2Qi. 

link, ProfesBor, his contributions to the botanical geograpby of 

the soutli of Europe, 304. 
LttBiinous appearance, notice of a, at gea, off the Shetland Islanda, 

193. 
Mkoritchie, Ro». W., and Mr George, liieir meteorological table, 
■hewing the temperature and pressure at Clunie ^fa^se, Pertb- 
'nhire, 367. 
Magnetism, terrestrial, report on, 310 — observationa on, made in 

different parts of Europe, 378. 
Matteucci, M., his experimeiila upon the Torpedo, 193. 
Metevrolog;y, connection between, and vegetation, 383. 
Microscope, notice respecting a new reflecting, 379. 
Milb, asses', on the chemical composition of, 79. 
Milne, Captain, on the magnetic variation near Edinburgh, and in 

Berwickshire, 175. 
Mineralogy, notice of Levy's work on, 204. 
Mitchell, Dr Jameit, on the manufacture of gun-flinta, 36. 
Monkey, fossil, on the recent discovery of a jaw of a, 403. 
Nash, D. W., Esq., on the geulugy of Egypt and the valley of 

Cossier, 40. 
Nidda C. Krug, Von, on the mineral springs of Iceland, 90, 220. 
Nights, tropical, 192. 

Nitrogen, on the proportions of, in different yarietiea of wheat, 393. 
Oil. on tea, 380. 

Patents, list of, granted in Scotland from 20th September to 17th 
December 1836, 211 j from 17th December 1836 to 14th 
March 1837, 407. 
Paterson, John, Esq., on an arrangement of the planets and satel- 
lites, according to their distances and masses, 375. 
Payen, M., on the proportion of nitrogen in different varieties of 

wheat, 393. 
Feligot, M. E., on the chemical composition of asses' milk, 79, 
Peluzo and Liebig, Messrs, on the bouquet of wines, 392. 
Plagionite, analysis of, 406. 
Plants, description of several new or rare, which lately flowered in 

the neighbourhood of Edinburgh, 373. 
Plants and animals, on the distinctive characters between, 396. 
Platinum, note on the manufacture of, 197. 
Polyparia, on masses oti without animals, 395. 
Ponton, M ungo, Esq., on the condition of tlie earth, as it is first 

described in the Mosaic account of the creation, 380. 
Radiation, solar, 382. 

Raffetot, M. le Compte de, bis table of heights, ascertained baro- 
metrically, in the department of the H antes- Pyrenees, 177. 
ReUius, M., on the structure of the teeth, 202. 
Ratbke, H., on the development of the decapodes, 364. 
Sang, Edward, Esq. his account of an improvement in tlie w 
tion of Wollaston's guniometei, 2V3. 
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Sang, Mr John, on a t jstematic method of measoring surface and 
nolidity, 281. 

Saurian, fossil, in the lias limestone of Skye, 198. 

Scales, fossil, analysis of, 281. 

Scandinavia, climate of, 884. 

Schafigotsch, Connt F., his analysis of Jamesonite from Estrema- 
dura, 408. 

Sea, red coloured, 886. 

Silver, lead, and copper, reduction of, 401 • 

Smith, James, E2sq., on the indication of changes in the relative 
levels of the sea and land, 877. 

Society, Royal, of Edinburgh, proceedings of, 875* 

Sommerville, Mrn, her experiments concerning the transmission of 
the chemical rays of the solar spectrum through different me- 
dia, 180. 

Space, temperature of, 189. 

Stars, observations on the shooting, of the year 1695, 188 — of the 
11th and 12th November 1888, 189. 

Steatite, analysis of, 406. 

Storms, hail, observations made on the occasion of two, which oc- 
curred at Toulouse and Touzac, 889. 

Stones, meteoric, observations on, 1 — remarks on the origin of, 285. 

Switzerland, on the great revolutions which have so changed the 
surface of, 27. 

Tables, meteorological, kept at Clunie Manse, Perthshire, 867 — 

Kinfauns, 870— Elgin Institution, 871— Whitehaven, 872. 
Taurus, on the ancient temperature of Mount, 1 89. 
Teeth, researches on the structure of the, 202, 203. 
Thermometer, on a new, which will indicate mean temperatures, 

186. 
Thomson, Dr R. D., on tea-oil, 380. 
Torpedo, experiments on the, 193. 
Treviranus, M., on the organized bodies found in the seminal fluid 

of animals, &c. 330. 
Turkey, on the geography and geology of northern and central, 47, 

253. On the mode of travelling in, 142. 

Vanbeneden, M., on the specific characters of the larger cetacea, 

198. 
Vegetable kingdom, on the relations of colour and smell in the 

more important families of the, 7. 
Veins, on the phenomena of metalliferous, 152 — on the electric 

currents observed in some metalliferous, 270. 

Whitehaven, state of the barometer and thermometer, &c. in, for 

the year 1836, 372. 
Wines, on the bouquet of, 392. 

Yarrell, William, Esq., notice of his work on British fishes, 205. 

Zinc-blende, radiated, analysis of, 406. 
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